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U. S. Naval Institute Proceedings. 

Published monthly. Annual subscription to the Proceedings for non- 
members, $3.00, foreign postage, SO cents ; enlisted men, U. S. Navy, 
$2.60, Single copies by purchase, 30 cents; all issues preceding 
January,- 1919, SO cents. / 

Members or subscribers desiring to receive their copies of the Pro- 
ceedings bound in cloth may do so by the pa3rment of $3.S0 per year 
in addition to their dues or subscription, of which SO cents is for 
postage. 

Members or subscribers desiring to have their copies of the Proceed- 
ings bound in half Morocco may have the work done through the 
Institute at a price of $2.S0 per cover, postage or carriage additional 
The Proceedings of each year, stripped and bound, make two con- 
veniently sized volumes. 

Publication of books marked with an asterisk {*) has been discontinued. 
The Institute, however, holds copies which may be obtained until the present 
edition becomes exhausted. 

Catalogue of books published by the Institute containinp^ detailed 
description and list of contents mav be obtained on application to the 
Secretary and Treasurer, U. S. Naval Institute. 

Orders for enlisted men of books published by the U. S. Naval Institute 
to the amount of $10.00, or for ten or more of any of said publications, 
will be furnished at a discount of 10 per cent, carriage prepaid. Additional 
discounts allowed for special orders in quantities. 

NAVIGATION 

Navigation and Compass Deviations (Revised 191 7, with all 

problems and solutions brought to accord with the new 

form of the Nautical Almanac). 

By Commander W. C. P. Muir, U. S. Navy, formerly Head of 
Department of Navigation, U. S. Naval Academy. A practical treatise 
on navigation and nautical astronomy, including the theory of compass 
deviation, prepared for use as a text-book at the U. S. Naval Academy. 
Though written primarily for use of midshipmen, the various subjects 
have been so presented that any zealous student possessing but a slight 
knowledge of trigonometry may be able to master the methods given. 

i2fno, 76s + xvi pages, illustrated by diagrams and many text figures. 
Price $4.20. Postage paid. 

Elements of Hydrographic Surveying (191 1). 

By Lieut. Commander George Wood Logan, U. S. N. All branches 
of the work connected with a marine hydrographic survey as ordi- 
narily carried out have been completely described, and the book if. 
therefore, available for purposes of reference for naval officers and 
others who may be engaged in sudi work. 

iimo, 176 Pages, full cloth. Price $1.S0. Postage Paid. 
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A Practical Manual of the Compass. 

The revision consists chiefly of the addition of a chapter on service 
instruments and one on the gyroscopic compass. A valuable book for 
navigators and officers preparing for promotion. 

Originally prepared by Lieut. Commander Harris Laning, U. S. N., 
for the use of midshipmen to give them a sufficient knowledge of com- 
pass work to enable them to efficiently care for and use compasses on 
board ship. The complex mathematical theory of the deviation of 
the con^pass and the derivation of formulae have_ been entirely omitted, 
but a sufficient explanation of causes and effects is given to enable the 
student to understand any ordinary problem that may arise. The book 
contains all the most recent data on the subject of compensation of the 
compass as well as copies of all the forms used in compass work with 
an explanation of how to use them. 

T X 10^2 in., 146 pages. Bound in Aexihle cloth. Price $1.7S. Post- 
age paid. 



MARINE ENGINEERING 

Naval Reciprocating Engines and Auxiliary Machinery 
("Naval Engines and Machinery"). 

By Commander John K. Barton, U. S. Navy, Former Head of De- 
partment of Marine Engineering and Naval Construction, U. S. Naval 
Academy. Revised by Comdr. H. O. Stickncy, U. S. Navy, recently 
Head of Department of M. E. and N. C, U. S. Naval Academy. 

A text-book for the instruction of midshipmen and for officers pre- 
paring for examination, fully illustrated with upwards of 260 text 
figures, and 48 plates 8 x 10 inches bound separately. 

8vo, 619 pages, full cloth. Price $4.90. Postage paid. 



Marine and Naval Boilers. 

By Lieut. Commander Frank Lyon, U. S. N., and Lieut. Commander 
A. W. Hinds, U. S. N. Revised by Lieutenants W. P. Beehler and 
John S. Barleon, U. S. Navy, of the Department of Marine Engineer- 
ing and Naval Construction, U. S. Naval Academy, under the super- 
vision of the Head of the Department 

This book was prepared in order to provide an up-to-date text-book 
for the midshipmen at the U. S. Naval Academy. Plates and descrip- 
tions include the most modern boiler installations on naval vessels. 
The great gain in fuel economy made possible by the combination of 
gas analysis with intelligent firing is fully described. The causes of 
boiler corrosion with the practical methods of its prevention are in- 
cluded. A study of the book should furnish all the information neces- 
sary for the efficient handling of a boiler plant. This book has been 
revised to May, 1915. 

The book is profusely illustrated by text figures and 16 folding plates. 

8vo, 404 pages. Bound in full cloth. Price $3.28. Postage paid, 
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Steam Turbines. 

A treatise covering U. S. Naval Practice. By Lieut. Comdr. G. J. 
Meyers, U. S. Navy, of the Department of Marine Engineering and 
Naval Construction, U. S. Naval Academy. 

This book covers turbine installations in the U. S. Navy with 
chapters on the elementary principles of design and construction. 
Especially adapted for use of midshipmen and officers of the navy 
and for an elementary text-book in colleges and universities. It was 
written to fill the want of a text-book more for the student and operat- 
ing engineer than for the designer. Illustrated with 165 text figures, 
9 plates II X40 inches showing half cross sections of the latest Curtis 
, and Parsons turbines. 

Bound in full cloth. Price $4.S0. (Subject to change.) 

Experimental Engineering (191 1). 

By Commander U. T. Holmes, U. S. Navy. 

In attempting to revise the volume of "Notes on Experimental 
Engineering," compiled by the author in 1907. so much new matter 
was at hand, and so many changes were found necessary, that it was 
deemed advisable to re-write the whole book. 

The new book should be of great assistance to those officers who 
wish to embrace the many opportunities to record valuable engineering 
data and make proper deductions therefrom. 

8vo, 311 pages, 152 illustrations, cloth. Price $2,18. . Postage paid. 

Elementary Steam Engineering. 

By C. M. Reed, Former Instructor in the Department of Marine 
Engineering and Naval Construction, U. S. Naval Academy. * 

Elementary Steam Engineering was prepared for the use of Mid- 
shipmen at the U. S. Naval Academy for the purpose of an introduc- 
tion to the underlying theory of steam engineering in general, together 
with some knowledge of the adiabatic and isothermal relations of the 
so-called perfect gas and air. 

This book contains chapters under the following headings : Energy, 
Work and Power. — Formation and Properties of Steam. — Gases. — 
Entropy and Entropy Diagram. — Steam Engine and Other Cycles. — 
Flow of Steam and Air. — Heat Transmission. — Combustion. — Appendix. 

233 pages, bound in full cloth. Price $3.00. Postage paid. 

Mechanical Processes (1917). 

By Lieut. G. W. Danforth, U. S. Navy, Former Instructor in 
the Department of Marine Engineering and Naval Construction, 
U. S. Naval Academy. 

Giving an account of the materials used in engineering construction 
and of the essential features in the methods of producing them, also 
describing shop processes and equipment for the shaping of metals 
into forms for engineering and general uses. 

Effort has been made to present the subject matter in brief and 
elementary form, with sufficient detail to outline methods and prin- 
ciples clearly. It is intended to show completely, though briefly, the 
steps of metal manufacture from the ore to the finished product, so 
that the student may be enabled to classify all branches of metal 
manufacture, and may pursue intelligently such study as will give 
fuller information than is possible to include herein. 

8vo, 405 pages, 270 illustrations, full cloth. Price $3.7S. Postage 
paid. 
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Handy Book for Enlisted Men of the Engineering Depart- 
ment, U. S. Navy (Third edition, revised, 1918). 

The Handy Book for Enlisted Men of the Engineering Department 
was originally prepared in 1908 by Midshipman Bruce R. Ware, U. S. N.. 
and has been revised and enlarged by Lieutenant Commander A. H. 
Rice, Jr., U. S. N. The Handy Book is divided into the following parts : 

Part I. — Information for all men. 
Part II. — A : Subjects for examination. 

B : Duties and requirements of the various ratings. 
Part III. — Boilers, coal and oil burning. 
Part IV. — Marine engines and operations. 
Part V. — Auxiliary machinery. 
Part VI.— Piping. 
Part VIL—Gages. 

Part VIII. — Internal combustion engines. 
Part IX. — Some facts of electricity. 
Part X. — General information. 
Part XI. — Useful tables of measurements. 

2^8 pages, 119 illustrations, Hexihle buckram. Price SO cents, postpaid. 



^Engineering Mechanics (1911). 

A revision of " Notes on Machine Design," prepared by Officers of 
the Department of Marine Engineering and Naval Construction, U. S. 
Naval Academy, combined with the mathematics and general principles 
necessary for the solution of the problems, by C. N. Offley, U. S. N. 

8vo, 326 pages, 2 plates. Bound in full cloth. Price $3.2S. Postage 
Paid. 



NAVAL CONSTRUCTION 

Naval Construction. 

By Naval Constructor R. H. M. Robinson, U. S. N. A modem 
text-book used in the course of naval architecture by midshipmen of 
the first class, prepared with a view to the special requirements of the 
U. S. Naval Academy and based upon the practice of the U. S. Navy. 

8vo, 283 + VII pages, illustrated by 162 figures and 5 plates. Price 
$4.00. Postage paid. 



*The Oscillations of Ships (190a). 

Compiled and edited by the Department of Marine Engineering and 
Naval Construction, United States Naval Academy. 

Bound in flexible cloth. Price 68 cents. Postage Paid. 
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The Naval Artificer's Manual, 1918 (Naval Artificer's Hand- 
Book, 1914, revised). 

By Asst Naval Constructor (T.) McCall Pate, U. S. N., formerly 
Chief Carpenter, U. S. N. 

Appertaining to the care and preservation of the hull and fittings, 
and the operation of auxiliary machinery on ships of the Navy; con- 
taining elementary arithmetic, rules and tables, weights and strength 
of materials, descriptions of drainage, sanitary and ventilation systems, 
fire main, flushing systems, steering appliances, telemotors, water- 
ejecting system, acetylene welding, rules for inspection of lumber, 
standard formulae for mixing all kinds of paints used on iron and steel 
vessels, examination questions pertaining to the various trades of deck 
artificers, etc. 

797 pages, 126 illustrations, stiff buckram. Price $2,00. Postage 
paid, 

OFFICIAL DRILL BOOKS FOR THE U. S. NAVY 

AUTHORIZED BY THE NAVY DEPARTMENT 

Landing Force Manual, United States Navy, 1918. 

553 pages, 133 illustrations. Stiff buckram. Price $1,00. Postage 
Paid, 

Ship and Gun Drills, U. S. Navy, 1914 (reprinted 1916). 

This drill book is designed to cover, so far as practicable, all drills 
and exercises which are carried out exclusively on board ship. 

Illustrated, Cloth binding, price 4S cents. Postage paid. 
i 

SEAMANSHIP 

The Watch Officer's Manual (191 7). 

By the late Ensign C. E. Hovey, U. S. Navy. This manual has been 
revised to bring it in complete accord with present regulations and 
methods of watch standing and ship handling. New material has been 
added to round out the work and make it an indispensable assistant to 
the present day watch officer. 

In flexible cloth, about go pages text and 20 pages of colored plates. 
Price $1.10, postpaid. 

Seamanship Department Notes. 

Prepared by the Department of Seamanship, U. S. Naval Academy, 
for use of midshipmen. 

Contains notes on the following: 
Handling Small Boats, 
Ground Tackle, 
•Mooring Alongside the Dock, 
Rules of the Road, 
Handling Battleships in Formation, 
Hints to Young Officers Taking the Deck, 
Writing the Deck Log, 
Aids to Learning Signals, 
Mooring Board, and 
Duties of a Recorder of a Summary Court Martial. 

161 pages, stiff buckram. Price $1,00, postpaid. 
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Bluejacket's Manual, U. S. Navy (Fifth edition, revised, 1917). 

"The Bluejacket's Manual" originally prepared in 1902 by Lieu- 
tenant Ridley McLean, U. S. Navy, revised in 1914 to correspond with 
the provisions of General Order No. 63 of Deceiriber 16, 1913, and 
now revised to date by Lieutenant N. R. Van der Veer, U. S. Navy, is 
issued to the service for the guidance and the instruction of petty 
officers and enlisted men. 

Stiff buckram. Price 78 cents, Prepaid, 

The Recruit's Handy Book, U. S. Navy (1917). 

By Captain W. F. Fullam, U. S. Navy. A most useful primer for 
the Naval Recruit. It shows him what the navy offers him in the way 
of a career, and it contains instruction in the rudiments of a seaman's 
profession. 

Flexible buckram cover. Price 20 cents, postpaid. 

Routine Book, 1918. 

By Captain Reginald R. Belknap, U. S. Navy. A compilation in a 
concise form of the principles of the organization system applicable 
to all classes of Naval vessels. 

Contents: General Organization. — General Administration. — Gen- 
eral Orders. — Honors and Salutes. — ^Uniform. — Conduct, Liberty, 
Money. — Delinquencies. — Combination Bill. — Messing Bill. — Berthing 
Bill. — On Watch in Port. — Duty Bill. — Quarters for Muster and Inspec- 
tion. — Guard Orders. — ^Routines. — Cleaning Bill. — Fire Bill. — Collision 
Bill. — Abandon Ship. — Boat Bill. — Routine Boat Orders. — Man Over- 
board. — Coaling Bill. — Preparing for Sea. — On Watch at Sea. — Steam- 
ing Orders. — Steersmen's General Orders. — Preparing for Harbor. — 
Water-tight Doors. — Towing Signals. — Docking Bill — Manning the 
Rail. — Battalion Bill. — Miscellaneous Notes. — Mess Attendants* Or- 
ders. — Ship Handling Notes " A." — Training Course for Signalman and 
Quartermaster. — Index. — Table Showing Departmental Organization. 

308 pages, stiff buckram. Price $2,50. Postage paid. 

♦ Hints for Junior OfEcers Doing Line Duty. 

Lieutenant B. B. Wygant, U. S. Navy. 

16 pages, paper cover. Price IS cents. Postage Paid. 



ELECTRICAL ENGINEERING 

Robison's Manual of Radio Telegraphy and Telephony [for- 
merly Manual of Wireless Telegraphy for the Use of 
Naval Electricians]. (Fourth edition, revised, 191 7.) 

By Commander S. S. Robison, U. S. Navy. Revised by Captain D. W, 
Todd, U. S. Navy, Director Naval Communications, and Lieut. Com- 
mander S. C Hooper, U. S. Navy, in Charge of Radio Division, Bureau 
of Steam Engineering. 

256 pages text, illustrated. Bound in full white canvas. Price $2. SO. 
Postagjt paid. 
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Naval Electrician's Text-Book. 2 vols. (1917.) 

By Captain W. H. G. Bullard, U. S. Navy, completely revised and 
largely rewritten by officers and instructors of the Department of 
Electrical Engineering & PhysicSj June, 1916-July, 1917. 

This work was called into existence by the demand of the naval 
service for a text book which would teach the theorv of electrical 
engineering, stressing such portions as apply particularly to naval 
practice; the principles governing the operation and use of electrical 
equipment ; and the special knowledge required for the inspection, care 
and operation of naval electrical apparatus. 

Volume I contains the theoretical study of electricity and the prin- 
ciples of electrical engineering. It covers the practice and principles 
involved in the construction of all direct current and alternating cur- 
rent machines, instruments, devices and apparatus. Special attention 
has been given to alternating current theory and to the engineerins 
principles which are involved in the subject of electric drive for naval 
vessels, and the use of alternating current equipment in the navy afloat 
and ashore. The section devoted to the subject of radio telegraphy 
and telephony is unusually complete in its exposition of theory and 
principles. 

Volume II deals with the practical part of naval electrical engineering 
and contains matter descriptive of generators, motors, distribution 
systems, auxiliary machinery and miscellaneous apparatus, with prin- 
ciples of operation. Notable features of this volume are the discus- 
sion of electrical ship propulsion and electrical equipment of sub- 
marines, excellent outlines of interior communication and fire control 
systems. A very successful effort has been made to eliminate from this 
volume all unnecessary descriptive and specification matter, and to 
retain only such material as has value along instructive and operative 
lines. 

Volume I contains 730 pages, 543 illustrations and an appendix con- 
faining standardization rules of the A, I, E. E. 

Volume II contains 520 pages and 299 illustrations, including seven 
large folding diagrams. 

Price, hound in full cloth, $3.7S per volume (2 volumes, $7.S0), 
postpaid. 



ORDNANCE 

Naval Ordnance : Text-Book of Ordnance and Gunnery. Re- 
vised Edition, 1915. Corrected to April, 1917. 

By Lieut. Commander Roland I. Curtin and Lieut. Commander 
Thomas L. Johnson, U. S. Navy. 

This book has been adopted as a text-book at the U. S. Naval 
Academy. 

Svo, 383 pages, 5/ illustrations, bound in full cloth. Price $4.BS» 
postage paid. 

The Groundwork of Practical Naval Gunnery, or. Exterior 

Ballistics. 

By Philip R. Alger, Professor U. S. Navy. Revised and extended to 
include the formulae and methods of Colonel James M. Ingalls, U. S. 
Army, by the officers on duty in the Department of Ordnance and 
Gunnery, U. S. Naval Academy. 

6J4 X 10% in., 360 pages, bound in full cloth. Price $4.S0, poxtpaid. 
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Range and Ballistic Tables. 

To be used with Exterior Ballistics. 

Reprinted for the use of the Midshipmen of the Naval Academy in 
connection with their course of study in exterior ballistics. They 
permit problems to be given covering nearly all the guns in most fre- 
quent use in the navy at the present time. 

i2X9}i in. {oblong quarto), 95 pages. Bound in full cloth. Four 
marginal thumb indexes. Price $2,75, postpaid. 



INTERNATIONAL LAW 

A Manual of International Law for the use of Naval Officers 

(1917)- 

By Rear Admiral C. H. Stockton, U. S. N., Retired. Sometime 
Lecturer upon International Law at the Naval War College, author of 
"The Laws and Usages of War at Sea: a Naval War Code." 

The aim of this work is to present sound and authoritative informa- 
tion based on the historical and accepted policy of our government, as 
well as the best and most recent European views upon matters of 
international law. 

A supplementary chapter on the new situations which have arisen 
during the present war and a complete index have been incorporated 
in this work. 

i^mo, 340 pages, cloth. Price SlJiO. Postage paid. 



STRATEGY AND TACTICS 

Naval War College Pamphlets. 

The Estimate of the Situation. 
The Formulation of Orders. 

Paper covers. Price IS cents each. 
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THE UNITED STATES NAVAL WAR COLLEGE" 
By Rear Admiral William S. Sims, U. S. Navy 



Let us at the reopening of the college course begin by making 
sure that we have a clear understanding of why we are here, 
and particularly a clear understanding of the nature of the Naval 
War College and its functions. 

It is not a college at all in the ordinary sense of the term. It 
belongs to no religious denomination. It has no fixed policy. 
Neither its head nor its staff is permanent. They are fleet officers 
and are continually being replaced by other officers from the fleet. 
The college is, in effect, part of the fleet, and it jexists solely for 
the fleet. 

The students bring to the college their practical fleet knowledge 
and experience. They are asked to consider this practical knowl- 
edge ^nd experience in connection with the principles of warfare. 
Thesq principles of warfare are nothing but deductions from the 
accumulated experience of those who have gone before us, in- 
cluding of course the acknowledged masters of war. 

The results of this combination of the experience of the present 
with that of the past will constitute the principles and methods 
in current use at the college, and which you fleet officers will help 
further to develop and to apply. 

* Address delivered at the opening course for class of June, 1919. 
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When you finish your QOtirse you will carry these principles back 
to the fleet, and will, I trust, be guided by them. 

Some of you will doubtless be assigned to the staff and will 
pass these principles on to newcomers, who, in their turn, will 
contribute their fresh fleet experience. And in this way the pro- 
cess of development will be carried on in actual continuous 
cooperation with the fleet and with the service. 

You will thus recognize that this is not really a college. Pef haps 
it would have been better if it had never been so designated, 
for in reality this assemblage is nothing but a board of practical 
fleet officers brought together here to discuss and decide the 
extremely important question of how we would best conduct naval 
war under the various conditions that may arise. 

You should think of this board as belonging to the fleet — as 
being what you might call a fleet board on strategy and tactics, 
frequently making reports to the fleet and the service uppn these 
vital subjects. 

You should never lose sight of the fact that we are all practical 
fleet officers; that we shall go back to the fleet and be replaced 
by others from the fleet ; that our work is wholly practical, because 
we base our conclusions upon our own experience and upon that 
of those who have gone before us; and that therefore there can 
be nothing theoretical about the principles of fighting that we 
decide to be the correct ones, or about the methods we devise 
for carrying them into effect. 

Some officers complain that they do not understand the terms, 
the strange words, used by the college. I do not understand 
any of the strange words used by golfers, because I have never 
played the game, but I understand that some such words are 
necessary. They are equally necessary for the game of war. 
Every art must necessarily have its own rules, principles and 
methods, and these must have names if we are to talk about them — 
and we cannot practice an art or play a game without talking 
about it. 

The principles of the war game constitute the backbone of our 
profession. All other kinds of nautical knowledge and experience, 
for example, that required for handling ships, maneuvering fleets, 
etc., will avail us nothing when it comes to war if we have not 
learned the game, that is, if we do not know how to handle naval 
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forces, both strategically and tactically, at least as well as our 
opponents. 

This game, like all other games, can be learned only by playing 
it. The mere study of the art of war, even though very thorough, 
will no more make you competent in the practice of strategy and 
tactics than book knowledge of golf and tennis will make you 
good players. It is for this reason that the college insists not only 
upon the study of the art of war, but also upon the practice of it 
in chart maneuvers and upon the tactical game board. 

You will find that by playing these practical g^ames you will 
gradually acquire confidence in your ability to estimate a situation 
correctly, reach a logical decision, and write orders that will insure 
the mission being carried out successfully. 

When you can do this you will have accomplished that which 
it is the principal function of the college to teach. And having 
accomplished this, I hope you will not consider that you have 
thereby ceased to be practical officers. Ako that you will not 
knowingly allow othets to consider you " highbrows." 

There has been wasted during this war a great deal of effort, 
much valuable material, and even many valuable lives because 
of the lack of training necessary to reach logical decisions based 
upon the well-known immutable principles of war. This is. not 
the time or place to inform you of th^se incidents. But let it 
suffice for me to assure you that the constant prayer of those 
who bear great responsibility in time of war is that they may be 
spared the results of the decisions of the so-called practical officers 
who are ignorant of the art of war and who have not been trained 
to think straight — that is, who have not been trained to make a 
a logical estimate of a situation. 

Though we are now beginning a new course, it should not be 
assumed that there is at present anything original about it. We 
are beginning where our predecessors left off. It would be pre- 
sumptuous for us arbitrarily to make changes in the course in 
the absence of experience upon which to base such changes. 

The essential results so far attained were due to a long process 
of development. Improvements were continuously made until 
the results demonstrated that the course and the manner of con- 
ducting it were accomplishing the college's true mission of turning 
out officers reasonably well instructed in the art of war and trained 
in its application. 
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This development was not due solely, or perhaps even chiefly, 
to the staff, but was greatly aided by the criticisms of the members 
of the various classes, based upon their various experiences. 

Remembering that we are practically a fleet board for improving 
our efficiency in making war, it follows that criticisms of college 
methods are more than welcome, provided they are based upon 
the experience of those who have taken the course. It is recognized 
as natural that officers coming to the college for the first time 
will not always understand the reasons upon which the methods 
of instruction are based, and will therefore be inclined to criticise 
them. But as sound conclusions can be safely based only upon 
adequate knowledge and experience, it would manifestly be un- 
profitable to consider the criticisms of officers who are just begin* 
ning the course. It is for this reason that the college does not 
invite suggestions as to changes in essential features until after 
the students have finished the course. 

Note that the above refers only to suggestions as to essentifil 
features of the course, and not to minor suggestions which may 
occur to you from time to time. We recognize that these may be 
very helpful, and we shall be glad to receive them. For example, 
suggestions concerning mechanical features of the tactical and 
strategic maneuvers are more likely to occur to the newcomers 
than to those who become familiar with these methods through 
constant use. 

At one time we invited the criticisms of the beginners and also 
of the graduates. First as a student and then as a graduate I 
took an active part in these criticisms, and my experience showed 
my criticisms as a beginner to be unsotmd. 

Perhaps an account of this experience would be more or less 
convincing. It is contained in a letter which I wrote to Admiral 
Knight when he was about to assume the Presidency of the War 
College in 1913. The letter is as follows : 

Torpedo Flotilla, Atlantic Fleet, 
U. S. S. " Dixie," 

Newport, Rhode Island, 
II October, 1913. 
My dear Admiral : 

A few days ago I had a isignificant experience at the War College ; and 
when I learned that you were to be ordered as President, it occurred to me 
that I might send you an account of this experience on the bare chance 
that it would be of some use to you. 
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The occasion was the usual conference held on the last day of the summer 
course for the purpose of discussing the advisability of making changes 
in methods of instruction. 

, As usual upon these occasions, certain of these methods were opposed 
by some of the student officers, and were supported by the staff and by 
a number of former staff officers and officers who had completed the long 
course and who had been invited to attend. 

The principal point at issue was as to the advisability of continuing that 
feature of the present applicatory system of instruction during the ^ long 
course which requires the student officer to show, by written theses on the 
various subjects and by written solutions of the various problems, that 
they are continually making good, that is, that they really uuderstand each 
subject. 

Generally speaking, the result of the discussion showed the following 
significant conditions: 

1. Practically all of the candidates for the long course held that all the 
writing required was largely a waste of time ; that if this were eliminated 
there would be more time for reading, for study, for instructicm, for war 
games, etc. 

2. Without exception, all those officers who had taken the long course, 
or who had served on the stap, strongly supported the present methods of 
applying the applicatory system. 

3. With, I believe, no exceptions, all these latter officers had, at the 
beginning of their long course, opposed the methods they now unani- 
mously approve. 

I am one of those who were originally in opposition. At the conference 
in question I therefore had the peculiar experience of listening to the new 
men putting up the very same arguments which I ha3 used against the sys- 
tem two years ago, and which I, and all those who took the long course, 
now recognize to be wholly in error. 

From this experience it would seem evident that, as might be expected, 
only those who have taken the long course as now conducted are compe- 
tent to express an opinion of value as to the benefits to be derived there- 
from. 

Of course there must be the adequate amount of reading, study and 
instruction now provided by the course; but it is my opinion that any 
course of instruction which is not based upon the' applicatory system as 
now applied— that is, which does not require, the student to show that he is 
making good— is of relatively small utility in training officers in the 
practical application of the principles of warfare. 

I tried to make this point clear in a lecture which I delivered at the 
Naval Academy and which was subsequently printed and circulated in the 
service. 

Congratulating you upon your detail to this important duty, believe me, 

Very sincerely yours, 

Wm. S. Sims. 
Rear Admiral A. M. Knight, U. S. N., 
Commanding Atlantic Reserve Fleet, 

U. S. S. Wisconsin, Navy Yard, Philadelphia, Pa. 
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In order that the criticisms of the graduating class m^y be as 
comprehensive and valuable as possible, the students should keep 
in mind that one of the last papers that they will be called upon 
to write will be one giving their views upon the course as they 
found it, and making suggestions as to improvements. 

Before beginning the course it is necessary to understand, 
without possibility of mistake, what the college proposes to accom- 
plish and what its limitations are. It should first be clearly under- 
stood that the college does not propose to establish a code by which 
naval warfare can be conducted. It does not propose rules for 
meeting various situations. This would be wholly impossible 
because of the infinite variety in the character of the conditions 
and situations. Each problem must be dealt with on its merits, 
in accordance with certain general principles which it is the object 
of the college to develop and to teach. 

That is, the college aims to supply principles, not rules, and, 
by training, develop the habit of applying these principles logically, 
correctly, and rapidly to each situation that may arise. 

This habit can be acquired only through considerable practice, 
hence the numerous problems in strategy and tactics. 

The process shows the necessity of: 

1. A clear conception of the mission to be attained. 

2. An accurate and logical estimaie of the situation, which 
involves a systematic mustering of all information available and 
a discussion of its bearing upon the situation under consideration. 

3. A decision that is the lexical result of the mission and the 
estimate. 

This process constitutes a course of training in handling war 
situations. The problems are especially designed to show the 
correct application of the principles of strategy and tactics. 

Each officer is required to present a solution of each problem. 
Any particular solution is, of course, one of many possible solu- 
tions, but it is acceptable if it results in a logical decision. In 
a number of solutions we may recognize one as manifestly the 
best of those Under consideration. 

Each problem is solved by a member of the staff in consulta- 
tion with other members. This staff solution may or may not 
be better than any solution submitted by the class. As it is based 
upon principles believed at the time to be correct, and as it is the 
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work of officers supposed to be indoctrinated in these principles, 
it may be assumed to be sound. 

That is all that is claimed for it. The college does not claim 
to show what should be done in particular cases, but hopes that 
the college training in the application of the principles of warfare, 
to problems based upon modern conditions, will enable you to 
reach acceptable solutions in any case that may rise. 

As there sometimes arises the impression that the college is, 
or should be, the plan-making branch of the navy, it may be well 
to repeat the explanation of its proper function that has been given 
by former Presidents. 

It is true that the college could supply plans as required if it 
was provided with a special staff for this purpose many times 
larger than its present staff, but as the data essential for this work 
is necessarily continuously accumulating in the various bratiches 
of the Navy Department, it is manifest that such a plannitig 
section should not be located here. 

It would be wholly impossible for the teaching staff to under- 
take plan-making in addition to its own work. It is for this 
reason that the college does not assume, and cannot undertake, 
any administrative functions. Administration involves action, 
and the essential function of the college is not action, but training 
for action. 

While we oannot supply strategic plans required by the Navy 
Department we hope to supply officers who can formulate such 
plans. 

Similarly, we cannot supply tactical battle plans to fit all condi- 
tions that may arise in the fleet; but if the college course proves 
successful it will supply commanders-in-chief and fleet staff officers 
competent to prepare and carry out such plans. If the college 
should be required to do planning work it would cease to be a 
teaching institution and become a part of the General Staff, with 
the duty of supplying plans instead of officers trained to prepare 
plans. 

Recalling a statement made above, namely, that " The college 
does not claim to show what should be done in particular cases," 
it follows that it should never be called upon in any particular case 
to pass judgment upon solutions reached or decisions made by 
any other branch of the navy. 
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This is specially important in the case of decisions made in 
carrying out tactical and strategic maneuvers, for, manifestly, 
if the college cannot even assume that its own staff's solutions 
are superior to those of the members of its classes, it cannot 
properly be asked to assume the ability to pass judgment upon 
the decisions of those who conduct the maneuvers. 

Moreover, to place the college in such a position would result 
in a conflict of opinions with the inevitable result that antagonism 
would be created between the college and the service — and if the 
college is to succeed in teaching the art of war to willing pupils, 
it must at all times work in complete harmony with the service. 

There is one other subject which has received too little atten- 
tion heretofore, and that is' the extremely important quality 
called " military character." 

Some officers have admirable knowledge and experience but 
fail in this quality of character. They are honest, loyal, zealous, 
and devoted. They know the principles of warfare but do not 
always exercise the will and self-control to apply them. They 
understand the principle that in extensive organizations work 
should be divided according to specialties and the head of each 
section given full responsibility and authority, but they do not 
apply it — hesitating to allow authority, even in minor matters, to 
pass out of their hands. This subject will be taken up in due 
course. Its importance is due to the fact, often demonstrated, 
and particularly so in the great war, that not infrequently officers 
of quite exceptional ability, knowledge, experience, and energy 
failed to succeed because they did not understand, or did not 
apply, the principles of military character. 

The service is. to be congratulated that the Navy Department 
has decided to increase the capacity of the college. The Secre- 
tary of the Navy has just signed an order which indicates the 
desirability of every effort being made to provide a staff of thirteen 
officers, and a class of thirty student officers in June and January, 
thus adding sixty trained officers to the navy each year. 

Though it may be possible in the future to increase this number 
somewhat, still it can never be sufficiently increased to include 
the entire commissioned personnel. But as it is necessary that the 
essential principles and methods taught by the college be under- 
stood by the service^ it is apparent that opportunity to acquire 
this knowledge should be provided. 
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To this end the college offers to all officers the advantages of 
a correspondence course, the extent of which is limited not by what 
the college can provide but by the average time which can be de- 
voted to this work by officers occupied in the various duties ashore 
and affoat. 

While we may reasonably hope for very appreciable results 
from this course, still there can be no doubt that we must depend 
largely upon graduates to illustrate by their example the principles 
and practices they have learned at the college. 

Judging from my own experience, you will find your studies 
at the college of absorbing professional interest; and you may 
be sure that it shall be my object and that of the staff not only 
to facilitate your work in every practicable way, but also to render 
your stay here as agreeable as possible. 

In the confident hope that we may succeed in both of these 
objects, I take great pleasure in welcoming you to the college. 
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Prise Essay, 1917^ 
COMMERCE DESTROYING IN WAR 
By Captain Lyman A. Gotten, U. S. Navy 

Motto: Easy methods; inconsiderable results 



The science of war as we know it to-da^, like all other sciences, 
is the result of progressive development. As war implements 
changed by successive stages from the .clubs and stones of savagery 
to the high-power guns of to-day, the method of using these 
implements necessarily changed also, but the object of war has 
constantly remained the same, namely the reduction of one's 
opponent to such ^ st^te of impotence, actual or prospective, that 
he considers it the part of wisdom to submit to the will of his 
enemy. 

Since war ceased to be a general melSe in which one savage 
tribe fell upon another arid fought by brute force until one was 
exterminated or inslavied, man has been more and more seeking 
to etnploy his brains as an aid in fighting. Many have reaped the 
advantage of more 'effective jveapons or a more effective use of 
their weapons, but ihany more have striven in vain for a short 
ctft to success in war-^some patent nostrum by which victory 
could be won without taking and giving the hard blows that make 
war so disagreeable. - 

In the early ages of human development, sea-borne commerce 
was practically non-existent, but, so soon as civilization reached 
the era of colonization, it quickly became an important part of the 
economic life of the countries that faced the sea, and consequently 
of great importance in war. 

* Essay received by U. S. Naval Institute, December 30, .1916. This essay 
was awarded the prize in 1917, and was through error published in a deleted 
form. It is now published in its entirety because a large and important por- 
tion of the essay was omitted in' the June issue. 
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A merchant vessel on the high-seas is particularly helpless to 
resist force, and furthermore constitutes, with her cargo, a con- 
centrated form of wealth. The sea offers no facilities for con- 
cealment, and the lanes of maritime commerce converge in certain 
localities on account of physical, features, as islands, straits or 
smaller seas, making the location of merchant ships fairly simple. 
Seeing this, some seeker for success-in-war-without-fighting 
evolved the idea of commerce destroying as the long-sought short 
cut to easy, economical and successful war. 

He argued in this way. We will build ships of less cost than 
heavy men-of-war, and send them out to prey upon this helpless 
maritime wealth of our enemy. These ships will infest the 
regions in which his merchant ships converge, and by capturing 
or destroying them we will bring him to the verge of bankruptcy, 
at the same time enriching ourselves at his expense. This reason- 
ing seemed plausible, and this means of winning war on the sea 
appeared to be both simple and economical, and straightway there 
arose a school of adherents, both naval and civilian, though it 
must be said that it always appealed with more force to those who 
direct the conduct of war than to those who have to execute it. 
In any case, from that day to this, most maritime wars have seen 
commerce destroying used with varying degrees of insistence. 

That great student of naval history Admiral Mahan said, 
" There are certain teachings in the school of history which remain 
constant," and it would seem to be not without interest to see 
what lessons the school of history contains on commerce destroy- 
ing in war, with special attention to its final result and its associa- 
tion with victory or defeat. Such lessons should be of particular 
interest at this time when commerce destroying is being under- 
taken on an extensive scale and a new instrument, the submarine, 
is being employed in its service. 

A survey of the history of commerce destroying will neces- 
sarily have to be very brief to be compassed in reasonable space, 
but even so, we may be able to deduce something therefrom of 
value to our country and of interest to ourselves. Such a survey 
may lie divided logically into two parts, i. e., commerce destroying 
in former wars and commerce destroying in the present war. By 
handling the subject in this way we may more accurately gauge 
the present by the .known results of the past, and after all such a 
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a survey can only have real value in just so far as it leads to a 
clearer understanding in the momentous present. 

It is not necessary for our purpose that we go back in history 
for a further period than to enable us to cite sufficient examples 
upon which to base our deductions with reasonable safety. By 
the middle of the sixteenth century maritime commerce had risen 
to a position of great economic importance in the national lives of 
several European countries, particularly Spain. Her galleons 
usually voyaged several together, the better to defend themselves 
from the pirates and freebooters of that day, and on their hwne- 
ward voyages were laden with cargoes of great value. 

When England under Elizabeth and Spain under Philip went 
to war, partly for " the glory of God," and partly for the privi- 
lege of trade with America, the Spanish Navy was at the height 
of its glory, while the English Navy had yet to win its distinction, 
and to become imbued with those correct principles of naval 
warfare that for so long have maintained England in her world 
position. At this time England was a comparatively poor country, 
and first-line men-of-war were expensive, so for some years she 
made direct war on the commerce of Spain her chief objective, 
at the same time pillaging and destroying her colonial cities as 
occasion permitted. 

At first this mode of warfare seemed to meet with considerable 
success, but, none-the-less, when Philip began building and fit- 
ting out a vast number of fighting ships, England found herself 
threatened with invasion, which commerce destroying was power- 
less to stop. Though Drake covered himself with glory when 
he "singed the King of Spain's beard for him" at Cadiz, the 
preparations for invasion were only delayed, not stopped. 

After much delay through vacillation and economy, the English 
began to prepare a fighting fleet, and finally were able, though 
vastly outnumbered, to "defy the Duke Medina" and scatter to 
the winds the Great Armada. 

Then it was that the English found that in saving England 
from invasion by destroying the Spanish war-fleet, they had also 
greatly simplified the problem of trade with America, and had 
put the commerce of Spain almost at their mercy. 

For fifty years or more after this, England put her reliance in 
maritime war in her fighting fleet, but plausible fallacies die hard, 
and in the second Anglo-Dutch war the English showed they had 
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only half-learned their lesson. Charles II, as usual, WaiS^ short 
of money and, besides, the war was waged primarily ovet the 
question of maritime commerce, so again England made direct 
war on commerce, though several fleet actions took place. In these 
actions the English Navy, while winning no decisive victories, 
still maintained its position very satisfactorily. After the battle 
off the North Foreland, Charles, for purposes of economy, decided 
to put most of his fighting ships out of commision, and concentrate 
upon commerce destroying. The ineffectiveness of such laction 
may be clearly seen, since the Dutch fleet entered the Thatties 
River in 1667 and inflicted enormous damage, and England was 
quite willing to come to terms of peace containing no advantages 
for herself, except escape from the then vastly superior Dutch 
fleet. 

England wholly learned her lesson this time, and not since the 
Peace of Breda, signed after De Ruyter's raid up the Thames, 
has she used commerce destroying as a primary mode of maritime 
war. On the contrary her own commerce has been attadced 
directly a number of times, but nevertheless it has continued 
to grow until it has become greater than that of any other country. 

France has been the most faithful adherent of commerce die- 
stroying, having used it intermittently in her naval wars for over 
a hundred years. Over and over again it was demonstrated that 
it led to no considerable military advantage, but still she clung 
to it with a tenacity worthy of a better cause. 

In the third and last Anglo-Dutch war, in which France was 
allied with England, each of the powers used their fighting fleets, 
father than commerce destf oying, and finally the Dutch sea power 
was destroyed and with this destruction Dutch commerce was 
autofHatically toppled from its pedestal of supremacy. 

Again in the War of the League of Augsburg we see France 
taking the sea with fighting fleets and England, now allied with 
the Dutch, was partially defeated at the Battle of Beachy Head, 
though the next year Admiral Russell took the sea with a greater 
force than Tourville could gather. However, by skillfully handling 
his fleet Tourville drew the English fleet well out into the Atlantic, 
and during its absence the French light cruisers fell upon English 
commerce and inflicted enormous damage. 

During this campaign, it should be noted, there was no actual 
fighting, and yet thie injury to England was considerable. Here 
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we probably have the origin of the French belief in the efficacy 
of commerce destroying as a primary mode of warfare on the ^ea. 
" Why," they argued, " have expensive fighting fleets when such 
injury can be done our enemy by cheaper cruisers and privateers." 
They quite overlooked the fact that their main fleet, l>y drawing 
off the English fleet in pursuit, gave to their cruisers the temporary 
immunity that enabled them to operate successfully. 

The following year the French fleet was^ badly worsted at ta 
Hogue, but direct war on commerce was continued on a scale pre- 
viously unknown. Gradually, though, as the French Navy declined 
in fighting ships, their commerce destroyers w^re chased from thci 
seas, and with sea control in England's hands French maritime 
commerce disapp^atfed and its plade was taken by England's* 
increasing fleet of merchant vessels. As the disparity in fighting 
ships increased it becanie progressively more dangerous for the 
French commerce destroyers to go to sea, afid more difficult for 
them to make captures evert when they could keep the sea. 

The part of a commerce destroyer is to destroy merchant 
vessels, nbt to fight, and consequently French commerce dbstrpyers 
were usually so busy keeping out bf th^ way of Enjglish men-of- 
war that they had but little opportunity to ply their vocation.' 
Where th6 lanes of commerce converged, and captiires should' 
have been easy, England stationed men-of-war more powet^ful 
thaii dommerce destroyer^ and the French ships had to seek theif 
victims in more sparsely traversed regions where ^i^tures were' 
few. The peace terms were 'most humiliating to Louis 'XIV, 
aiid his comparatively successful war on commerce was in no wayj 
cbihparable to the military success on the seia of his enemy.' 

When the war of the Spanish Succession, begaii' France at first 
tried squadron warfare in rather a half-hearted way, but the ease 
and seeming economy of war on commerce again lured her away 
from the true principles of naval warfare. During the first five 
years of the wa,r France captured or destroyed, on an average, 
about 230 English ships per year, but England captured; more 
French ships during that time, though her fleet was pripiarily^ 
engaged in military operations that were not without ,great in- 
fluence in leading. up to the treaty of Utrecht, so (lisastrovis to 
France. The individual exploits of some of the French privateer- 
ir^ commanders were illustrious, but none-the-le$§ the ^pc} of the 
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war found France humbled and defeated and English sea power 
with its protecting wing at its height. 

In the war of the Austrian Succession the naval history of the 
war of the Spanish Succession in effect repeated itself. France 
started off as though to fight her part in the war on the sea, but 
soon commerce destroying was again the accepted mode and the 
treaty of Aix-la-Chapelle in 1748 restored to France none of the 
concessions made by the treaty of Utrecht. 

In the Seven Years' War, between France and England we 
see another deplorable result of seeking an easy mode of warfare, 
for though the French fought on occasion, they were ever on the 
defensive — always willing to await the attack of their enemy — 
rather than seeking in aggressive action to deliver the heavy 
blows necessary to overcome an enemy, even if heavy blows have to 
be accepted in doing so. They seemed to have thought that by 
making a pretence of fleet warfare they could impart the element 
needed to make commerce destroying effective as a means of 
bringing their enemy to terms. 

It is quite true that England suffered the loss of many merchant 
vessels, but French commerce was practically denied the use 
of the sea by the English fleets, and, after all, the percentage 
of loss to the English was small. Her ships were now carrying 
both her own normal commerce and that abandoned by France. 
The financial loss to England was scarcely more than a small war 
tax upon maritime commerce, never amounting to more than 
three or four per cent per year. In the meantime England was 
taking the French colonies one by one, far more than compensating 
herself in a financial way for the small war tax, and at the same 
time establishing the foundation of the British Empire. 

The treaty of Paris in 1763 left in English hands Canada, 
Nova Scotia, the Ohio valley, the country east of the Mississippi 
to New Orleans and numerous small West Indian islands, and 
a navy powerful enough to keep them. The practical results of 
France's war on English commerce were absolutely without effect 
when it came to signing the treaty of peace. Comment is un- 
necessary. 

In the maritime part of the War of the American Revolution, 
France swung away from war on commerce and rather consist- 
ently followed squadron warfare, but the infection of non-aggres- 
sive action was still there as a legacy from the less rigorous mode 
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of warfare. Still the results of the war were much rfiore satis- 
factory to France than were those in which war on commerce had 
been accorded a more prominent part. 

It is nothing short of remarkable that the French, after their 
years of failure to attain any material advantage through war 
on commerce, should again revert to it, yet they did no less. In 
the French Revolution the Committee of Public Safety announced 
"The new system of political warfare that your committee has 
adopted. .... All our plans, all our cruises, all our movements 
in port and at sea, will have for object only to ravage its (Eng- 
land's) commerce, to destroy, to overturn its colonies, to force 
it finally into a shameful bankruptcy." That this system was 
termed new, can only be attributed to an utter lack of familiarity 
with naval history in general and with French naval history in 
particular. 

It cannot be denied that f-or some years many English merchant 
ships were captured and it was doubtless a source of annoyance 
to English merchants, but the monetary value of these ships was 
but a very small part of the total expense of war, and during these 
years, despite captures, English commerce actually increased. 
The " shameful bankruptcy " failed to materialize. As a matter 
of fact the French captures per year averaged only from 2.5 to 
3.0 per cent of England's merchant fleet, which does not seem 
a very heavy war tax. 

In the Napoleonic Wars, the French, though their military 
operations were directed by a master mind, still hoped to gain 
some advantage through war on commerce at sea. They fought 
several memorable fleet actions, it is true, but they were always 
the attacked, and it would seen! as though the hearts of their 
seamen were ever longing for some less violent form of warfare, 
some easy mode of success, some method of " making war with- 
out running risks," as Napoleon himself said. For several years 
after Trafalgar, war on commerce was followed with energy and 
persistence, but one by one the French cruisers were sunk, captured 
or wrecked, and their own shipping, lacking the protecting in- 
fluence of fighting squadrons, practically disappeared from the 
higJi seas. 

The numerous examples from French history have been cited, 
because for a hundred years there were practically only two 
naval powers, and their modes of conducting warfare weri 
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diametrically opposite. England, profiting by the lessons learned 
from her wars with Spain and Holland, took the sea, whether 
inferior or superior in numbers, ready and eager to fight, and her 
objective was ever the fleet of her enemy. France over and over 
again sought by inconclusive maneuvers and commerce destroying 
to bring her enemy to terms. The known results of the various 
wars individually, and the cumulative total of a hundred years, 
illustrate more clearly than mere words may hope to dp, the 
strength of the one method and the weakness of the other. It 
may be accepted as a maxim of warfare that what is worth having 
is worth fighting for, and easy methods lead to inconsiderable 
results. 

Only a few more examples of commerce destroying prior to 
the present war will be mentioned^ and these only because being 
less remote historically, they are more generally familiar, and be- 
cause ope famous example of war on commerce is of particular 
interest to Americans. 

During our Civil War the South, having but few men-of-war, 
used them largely in warring upon the sea-borne commerce of the 
North. .Three ships, the Florida, the Shenandoah and the Ala- 
bamaf were particularly successful; but the importance of their 
operations has been vastly magnified by th^ romantic appeal of 
their ca;:eers, and the concurrent decline in American shipping that 
has lasted to the present time. 

Tht AJabama w^,^, the jnost celebrated of these commerce de- 
stroyers, an,d yet she averaged only three captures per months and 
the total lo^s by capture of the commerce oJ^. the North during t,\ie 
ei^tir^ war, according to a Congressional investigation made soon 
ttfeifeafter, was only five per cent of: the whole, or one and one 
quarter per cent per year. This does not impress one as being an 
exorbitant war tax on any branch of commerce. That these com- 
merce destroyers w-ere able to accomplish «ven as much as they 
did was due more tg faulty methods of commerce protection on thie 
part of the North, than to any inherent value in this mode of 
warfare. 

While the commerce of the North was very seriously injured by 
the direct attack upon it, it is generally lost sight of that the com- 
merce of the South was practically prohibited on the higli-seas 
by the purely military disposition of the Northern fleet. That this 
mjlitarjr disposition was a most effective factor in <lefe.ating the 
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South, no one familiar with the history of the Civil; War can 
doubt. At the same time it is highly ; improbable tha<t- the ,tptal 
result of the Southern commerce destroyers prolonged the losing 
struggle of the Confederacy by so much as pne day^ nor^wpuld the 
result of the war have been different had there been a hundred 
Alabamas— so long as they were used purely as. commerce 
destroyers. : : ' i;' - . 

The permanent decline of American maritinjie cqmmerce was 
due much less to. commerce destroying Ijhan to legislative, e,conomic 
and fiscal causes subsequent to the war. • , < :/ » 

In the Spanish- American War neither combatant had a merchj^nt 
fleet worthy of the name, and so it affords no examples of iiv^r on 
commerce, though our men-of-war, of course, captured such 
Spanish merchant ships as came their, way. The. war. was in eflfect 
concluded by the destruction of the Spanish fighting scjuadrons at 
Manila and Santiago., , 

In the Russo-Japanese War the Russian division based on 
Vladivostok niade several raids on Japanese commerce, in one 
case getting as far down as the entrance to Tokyo Bay, but the 
influence of these raids on the final result of the war was absolutely 
nil. The Japanese refused to draw any part of their miain fleet 
away from their strictly military objective— the Russian fleet of 
fighting ships in Port Arthur. 

Even in this mere outline sketch of commerce destroying in past 
wars, it may be seen that certain facts repeat themselves with siicti 
consistency that we can but concluile that they belong to the con- 
stant teachings in the school of history. We see that cdmmercd 
destroying has ever been used by the nation having the weakei* 
navy-^weaker in fighting ^hips, in morale, or in the wilfirigriesS to 
run the legitimate risks of normal war on the sea ; that the main 
incentives to such warfare are economy alid th6 longiiig fdt an 
easy way to success in war ; that the surest way of acedfnplishing 
the ruin of an adversary's commerce is to destroy the fighting 
force that protects it, rather than to make direct war on commerce ; 
that commerce attacked 4irectly sometimes actually increases in 
war, when protected by adequate fighting ships properly used; 
that at its best commerce -destroying has been able to inflict vno 
more than: a small percentage of loss on an eneriiy!s: total maritime 
commerce ; that the monetary loss to an enemy caused by attacking 

her merchant ships 'has never amounted to mote than a v^ry $]^al) 

i 
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fraction of the cost of war ; that an enemy country has never been 
brought to the verge of bankruptcy through attacking its com- 
merce ; that war on commerce has never produced concrete results 
of moment tending to reduce an adversary to a state of impotence ; 
and finally that commerce destroying has consistently been prac- 
ticed by the nation that was, sooner or later, defeated in the 
essentials of the wars in which this form of warfare was employed. 

It is hardly within the bounds of reason that the foregoing 
clearly discernible facts should have been merely coincidental. 
There must be some reason for the results, and when these results 
are similar again and again this reason must be fairly constant, if 
not fundamental. The results in war are after all the essential 
things, and when a mode of warfare fails to produce results the 
reasons for its adoption cease to be of particular interest. 

So it is beside the question to advocate commerce destroying in 
war on account of its original economy, for on the whole its opera- 
tion is very uneconomical, looking at the war as an entity rather 
than as a number of parts ; it is of no moment to state that war on 
commerce will reduce an enemy to bankruptcy, since it has never 
done so; it is futile to the extreme to employ such warfare hoping 
to win victory thereby, since the history of a hundred and fifty 
years and more show it to have been ever associated with defeat. 

It is not intended that the conclusion is to be drawn that the 
final results of the various wars were absolutely determined by the 
types of naval warfare employed, but beyond question the suc- 
cessful use of sea power did have a great influence in each case, 
and direct war on commerce does not seem to be the most 
advantageous use of sea power. Since the war is conducted by 
force it must be terminated by the destruction of force, and so far 
no easy method of accomplishing this has been evolved. 

War on commerce has its uses, for it annoys and weakens an 
enemy, but as a primary, peace-compelling undertaking it does not 
prodiice military advantages of importance. The best way for a 
combatant nation to protect its own commerce and at the same 
time drive the commerce of its enemy from the sea, is to destroy 
the fighting ships of that enemy. That much is certainly true if 
we are to accept the lessons of history up to the present time, and 
we are safe in assuming that it will remain true until basic condi- 
tions have changed or some new method or instrument in com- 
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mcrce destroying is utilized that fundamentally changes the 
problem. " 

iFrom the foregoing we are forced to draw certain conclusions 
as to the efficacy of commerce destroying in past years, judgihtent 
being based solely upon the cold and impartial historical record. 
As historical repetition is accepted as a truism one might have 
e3q)ected to see in a modern war an effort made by one or more 
belligerents to utilize direct war on commerce as a means to a 
military end. Therefore it should occasion no surprise to find one 
ol the belligerents in the Great War undertaking direct war on 
commerce on an extensive scale. There cian hardly be any doubt 
but that the history of such warfare is thoroughly familiar to that 
belligerent^ but at the same time it is only reasonable to suppose 
that she thinks there is some new or pecuHar condition that may 
give to such warfare the power of inflicting such damage to the 
military situation or wealth of her enemies, that it will have the 
effect of forcing a peace under terms favorable to herself, or this 
form of warfare has been adopted because of the belief that other 
and more dangerous forms would be doomed to defeat, the effect 
of which would react to greater disadvantage than the failure 
of war on commerce to produce important military results. 

It would seem promising of interest to review briefly commerce 
destroying in the present war to date, from the view-point of a 
neutral outsider, with the objects of ascertaining the points of 
similarity or difference between what the history of commerce 
destroying in former times indicates mig^ht have been expected; 
and what has actually happened. Then, if basic conditions have 
not changed, and the employment of a new instrumSht of warfare 
against commerce has not fundamentally changed the problem, 
we may deduce what history teaches us to expect as the final result 
of commerce destroying in the present. 

It is clearly understood that discussion of war-history in the 
making is highly precarious, for data is frequently either purposely 
withheld or intentionally distorted, and many factors of im- 
portance at work in the present can only be clearly seen when their 
results are viewed as of the past. At the same time it is believed 
that by waiting, much that may be gained in accurate knowledge 
may be lost in vital, living interest. 

For our purpose it will be necessary to consider the war as 
between England and Germany only, since Germany is the power 
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most directly waging war on maritime commerce, and the greater 
part of that attack is aimed at England. 

When war was declared the German Navy found itself inferior 
to that of England in all parts of the world. Not having the pro-: 
tection afforded by fighting fleets capable of maintaining them- 
selves at sea, German maritime commerce practically ceased from 
the day war was declared, as her ships in all parts of the world 
scurried to friendly or neutral harbors. At the same time English 
merchant ships, with but few exceptions, continued their voyages, 
reassured by the knowledge that in whatever seas they were cruis- 
ing, the protection of the English fleet followed them, though, of 
course, not in absolute degree. 

As has been done in former wars, the ships of the inferior navy 
in remote regions turned their attention to commerce destroying. 
There were seven German commerce destroyers that accomplished 
enough to entitle them to be taken into consideration, and of these 
the Emden in the Far East and the Karlsruhe in the Atlantic were 
by far the most successful. These ships were handled with bold- 
ness, courage and zeal> and yet their claim to distinction is based 
much more on the romantic appeal of their w^i* careers than on 
any practical military results accomplished by them. 

At first these commerce destroyers inflicted considerable damage 
on English commerce, but one by one they became entangled in the 
far flung net of English sea-power, and were destroyed or forced 
to intern in neutral harbors. During the eight months that it 
took to account for the seven commerce destroyers, they destroyed 
between 30 and 35 million dollars worth of English commerce. 
This is certafnly no inconsiderable sum, but after all it is oply 
about seven-tenths of one per cent of England's sea-borne com- 
merce during the same period. 

Despite the activities of the seven German cruisers English 
maritime commerce was never more active. All the necessities of 
supply from overseas of food-stuffs and other essentials were met, 
and the effect on the English military situation of the Geri!nan 
attack on commerce was practically nil. The loss occasioned was 
almost solely monetary, and, as we have seen, this was not rela- 
tively great. In the meantime, all German maritime commerce had 
ceased, except in the Baltic where from particular circumstances 
the influence of England's sea power was not effectivie. Captures 
of German merchant ships had not been the causeof this cessation. 
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but the control of the sea, by the English Navy made the certainty 
of capture sufficient to keep German ships oflf the high seas. 

The great focus of all English commerce is, of course, England, 
and if an effective attack could be made in English waters it would 
seem to proriiisc the greatest prospects of producing important 
results. These waters are very close to German fortified bases, 
which would tend to increase the effectiveness of war on commerce 
there, but these factors are largely nullified by the fact that there 
also is the great concentration of England's sea might. An attack 
on EngUsh commerce in the waters adjacent to England along the 
usual lines of war on commerce was clearly impnUrticable. The 
rich field was there, dose at hand, but the problem was to find a 
way of utilizing this field. Hence it was that Germany evolved her 
scheme of using submarines in an eflfort to gather the harvest in 
the nearby, rich fields where English commerce concentrated, and 
where it was, more than in any other part of the world, essential 
to England's military well-being. 

Since we are looking at the matter solely as neutrals and from 
the military point of view only, it is no part of our discussion to 
inquire into the legality, the humaneness, of the methods of practice 
employed in the use of this submarine war on commerce, but the 
effectiveness^ the probable results and the wisdom of such warfare 
are most germane to our subject. 

In the early part of the war German submarines were used to 
attack enemy men-of-war, and considerable success attended their 
operations, but soon the English fleet learned how to nullify, to a 
large degree, their effectiveness. For some months thereafter the 
submarines can hardly be said to" have paid for their fuel. Some 
enterprising submarine commander, in the absence of anything 
else thjtt he cotfld accomplish, held up and captured a merchant 
ship> and the seed of submarine war on commerce was planted. 

On February 4, 191 5, the German Admiralty issued its now 
famous ordier which said, among other thingis : 

The waters around Great Britain and Ireland, including the whole 
English Channel, are declared a war zone from and after February 18, 1915. 

Eycry enemy merchant ship found in this war zone will be destroyed, 
even if it is impossible to avert dangers which threaten the crew and 
passo^gers. 

No n^ention of submarines was made in this order, but its word- 
ing, and the well known naval concjitions in the North Sea and 
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adjacent waters at that time, clearly indicated the character o£ the 
war on commerce that Germany was launching. Thus the sub- 
marine entered into her role of commerce destroyer-*-a role little 
thought of in her original design or her subsequent development. 

It may assist us in our estimate to recall the fact that Germany, 
when she announced her intention of launching her submarine 
campaign, did not claim as justification for it tiiat it would be 
likely to produce important military results, but annbunced that 
it was in the nature of reprisal for certain acts on :the part of 
England. Furthermore, it is quite probable that Germany, with 
her clear understanding of military values, has not' expected and 
does not now expect the results of the campaign to be productive 
of great military results, though hope may be entertained as to its 
moral effect both at home and abroad. 

It may be well to inquire here if there is any property of sub- 
marines that indicates that their use as commerce destroyers 
changes, to any great degree, the general problem of war on com- 
merce as practiced by various nations for a hundred and fifty 
years. From a superficial examination it would iseem as though 
such were the case, but upon deeper inquiry the effectiveness of 
the submarine as a commerce destroyer is found to be much more 
apparent than real.^ The ability to submerge is ah advantage in 
that it aids in concealment and protection, but at the same time 
it enormously decreases vision and speed, both very essential for 
effective commerce destroying. 

On account of the physical limitations of submarines they are 
^sily injured or disarranged and a slight injury or disarrange- 
ment may be fatal. Compare the relative effect on a submarine 
and on a fast cruiser of to-day or a fast f rigatet of the past, of a 
shot hole, or a steel net or slight disarrangement in motivje power, 
and the limitations of the submarine as a commerce destroyer are 
at once apparent The ease with which she may be damaged even 
by a merchant vessel, very materially limits her ability to board 
and determine the character of a suspected vessel, and in even 
moderately heavy weather she is badly handicapped in every way. 
The size of crew carried by a submarine makes it impracticable for 
her to send in prizes under prize crews. She can only destroy her 
prizes. Thus while she can subtract from the wealth of her enemy, 
she cannot add to that of her own country. A commerce destroyer 
has always to keep careful watch for two things — ^her prey and her 
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enemies, to capture the one and to evade the other. To enable 
herself to evade, the submarine has necessarily to reduce her 
ability to capture. Certainly up to the present the submarine has 
not demonstrated that it has changed fundamentally, or even in 
marked degree, the problem of commerce destroying. 

The general non-military opinion as to the effectiveness of the 
submarine as a commerce destroyer is largely due to the fact that 
submarine exploits have been considered by the newspapers to 
have great news value and have been featured because the sub- 
marine was a new instrument of war, its employment in commerce 
destroying was unexpected and its humanitarian side gave to it 
an interest that its military accomplishments did not warrant. It 
may be pointed out that the reason Germany is using the submarine 
in her war on commerce is not necessarily or even probably because 
of a high opinion of its efficiency as a commerce destroyer, but 
under the circumstances it is the only instrument that she can 
employ for that purpose. 

As to the material results accomplished by submarine commerce 
destroying it is possible only to approximate roughly, but after 
reconciling various estimates and remembering that most of them 
are of British origin, or based upon British data, it is possible to 
get an outside figure that should cover the loss per month, arid 
it is worthy of note that the rate of loss per month for the last 
five or six months approximates the average monthly loss for 
the entire war. 

Lloyd's Register for 191 5-16 gives the total number of British 
ships, including colonies, as 11,353, with a tonnage of 21,274,064. 
The New York Journal of Commerce gives as the total British 
losses for 26 months of war as 874 vessels displacing 1,853,062 
tons. Thus approximately 8 per cent of the entire number of 
British merchant ships, and 8.5 per cent in tonnage has been sunk 
or destroyed by belligerent operations. The average monthly loss 
has been just over 71,000 tons. When war began shipping was 
worth about $45 per ton. Now it is worth three times that. Taking 
$90 per ton as the average, the loss to British shipping for the first 
26 months of the war has been over six millions of dollars per 
month. 

To the above must be added the cargo value. Here there is no 
exact data available,- One British source estimates the cargo loss 
during the first year of hostilities as only i per cent of England's 
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imports and exports ; a total for that year of only 64 million dollars. 
This seems too lo'W an estimate, yet there seems no way to refute it. 
Last year 19J million tons of British shipping (omitting ships 
owned in British colonies) carried the greater part of 6400 million 
dollars of Eng'land's exports and imports. Thus each ton of 
shipping carried $328 in commerce in all of its voyages. Assum- 
ing British ships to average five complete voyages per year, the 
cargoes lost would total in value only about 55 million dollars, and 
five voyages per year would seem a conservative average even 
though British ships^ seek cargoes far from home. It would seem 
then that the i per cent estimate is after all reasonable. This 
makes the cargo loss 5^ million dollars per month, and the total 
direct loss to British shipping under 12 million dollars per month, 
as an extreme covering figure. ; This is over a third of a million 
per day. If viewed alone, the loss of a million dollars every three 
days seems a big loss, but looked at in conjunction with other things 
it loses its apparent importance, and if unaccompanied by military 
factors it may be discounted easily as we shall see. 

Each day of war is costing England, according to the most 
relJE^ble figures, about 28 million dollars, so the loss in maritime 
commerce is adding to this cost about 1.4 per cent. This loss is 
financial only. The military loss is impossible to estimate, for no 
data is available as to what military supplies are being carried 
on the various ships sunk. We do know, however, that the desire 
is to so seriously interfere with England's commerce that her mili- 
tary activities will be seriously embarrassed, and that her people 
wiH feel the pressure to such an extent as to make them desire 
peace^ even on terms dictated by Germany. 

, Jt is. a matter af common knowledge that England is getting 
from overseas an enormous quantity of food stuffs, general sup- 
plies and munitions of War, and, since the beginning of the sub- 
marine coixmierce destroying campaign, of those things essential 
to her; military and economic well-being, the quantities received 
have probably increased rather than decreased. We know further 
that England is supplying her military forces in a number of places 
both near and remote. In other words her lines of communication 
are intact, despite the efforts of German submarines. Of course, 
her lines are not absolutely inviolate, but her losses are relatively 
small, and they may be cheerfully and: philosophically borne as the 
fortune ofc war. Tp iwh^-tever extent this form of warfare is 
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carried, and however many merchant ships England may lose, 
imtil and unless her lines of communication are seriously inter- 
fered with or threatened, the military effect of the attack on h^r 
commerce will be relatively small. . 

Thus we see that the direct military result of the attafck dn En- 
gland's commerce, while not negligible, is of small' motnent 
There remains then only the financial loss. Let us see what 
ecpnomic effect this may have, and, through this, the indirect 
military effect. 

England has, for many years, been supported primarily by her 
overseas commerce, and to cut off her intercourse with' other 
nations is to shatter her economic national life. Furthermore, 
in the present age England is absolutely dependent upon other 
countries for much of her food supplies, and very largely depen- 
dent upon neutrals for many of her military necessities. For a 
belligerent to cut off England from outside intercourse is to bring 
her to t^rms very quickly. But this is only the statement of the 
problem; it in no way indicates its solution. It was on account of 
these very reasons that England niaintained her sea power, that 
she might command the seas. This she has done, and the attacks 
of submarines is no more than a form of guerrilla warfare- 
annoying, but not decisive. The fact that Germany's commerce 
is no more seen, and that England's merchant ships continue. to 
ply their trade upon the seven seas is not changed one mite by the 
activities of Germany's submarines^ but is ^solely dependent tipon 
the overpowering influence of England's fighting fleet in being. 

The monetary loss to English commerce, and thus to England, 
remains for consideration, and 144 million dollars a year cannot 
be slightly dismissed^ even in tjiis age of enormous: financial 
resoutcesi. May not this financial drain upon England in time 
have appreciable effect upon her military power? Let us see how 
this loss of shipping reacts upon the national life of England. : 

When war was declared in August, 1914, England's merchant 
fleiet.was worth in round numbers, something over i()oo million 
dollars., When English sea power automatically swepit German 
commerce from the seas, by forcing it to remain jin friendly or 
neutral harbors^ it increased the value oi English -shipping by 
certainly 50 per cent. Thus. before a real blow was s|rUck„ there 
was added to the value of English shipping a(n amount equivalent 
to the losses inflicted by more than three years t of submarine 
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attacks, and this sum was a real income-producer, collected by 
increased freights the world over. Further than this, each mer- 
chant ship destroyed by submarine attack or otherwise, adds to the 
value of those remaining, .and adds to their earning capacity until 
now England's merchant fleet is worth nearer three than one 
billion dollars. This remains true of English merchant ships only 
so long as England has command of the seas, and her ships are 
enabled to ply their trade without undue risk. 

It may be recalled here that the term " command of the sea " 
does not necessarily mean absolute safety from capture, but such 
a predominance on the sea that one's undertakings are reasonably 
secure from an enemy, while enemy undertakings are attended 
with grave danger. Such command of the sea England now has, 
and has had since the war began, and Germany's submarine war- 
fare has been no more than a threat to this command. It has by no 
means changed it. 

In this connection it has been stated that by constructing and 
operating mercantile submarines Germany has overcome or 
broken England's command of the sea. The absurdity of such a 
statement need not be pointed out to naval men. The very fact 
that Germany has been forced to build mercantile submarines in 
order to get a few hundred tons of freight into and out of Ger- 
many is the very highest tribute to England's command of the sea. 

Despite the foregoing there is still financial loss to England as 
a whole through the losses inflicted upon her shipping, but this 
loss she has means of nullifying so far as it may indirectly affect 
present military affairs. By one peaceful undertaking she floats 
an enormous external loan, and recoups herself for the losses she 
has suffered in a financial way. Thus she avoids the indirect mili- 
tary effect of such financial losses by charging them to the future. 
Of course, the economic results of these loans on the future may 
be enormous, but they are outside of our scope, which is to deter- 
mine the military effect of war on commerce. Anything to have 
military effect must operate in war, and thus financial losses which 
may be charged to the future are rendered innocuous from the 
military view point. 

In this connection it may be noted that as England in former 
wars took from France her colonies, one by one, while France was 
dissipating her naval energy in campaigns against merchant ships, 
so now she is taking, or has taken, the colonies of Germany. The 
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English ships sunk by German submarines are lost to the world, 
but the German colonies taken by England are still factors of great 
importance, either in making terms of peace or in aiding in the 
post helium financial rehabilitation of English economic Kfe. 

If financial loss be made sufficiently great and sufficiently wide- 
spread to bring suffering or extreme deprivation upon many indi- 
viduals, it may have military effect by damping the general zeal for 
war or even by arousing a willingness to make great concessions 
for peace. In the case of the financial losses here considered j we 
have seen that the very interests that suffer the losses are the ones 
that to a certain degree have these losses compensated: In this 
age maritime losses are very generally distributed by meatis of 
insurance, and there are no indications of real suffering brought 
on by miaritime losses at sea. 

The effect of this form of warfare on the morale of thosfe prac- 
ticing commerce destroying is, of course, speculative, but it is 
highly probable that la. navy that systematically practices war on 
defenceless merchant ships almost exclusively for any length of 
time, will deteriorate in those characteristics that distinguish virile, 
courageous, manly naval personnel. When the French Navy was 
.for so long practicing direct war on English commerce, fhe morale 
of her navy was at its lowest ebb. That this was not racial is at 
once apparent when we recall that during this same time the morale 
of the French army was above reproach. 

We know that heroic action develops the capacity for heroic 
action, and the development of military character is very largely 
dependent upon the nature of the service one is required to render. 
Some day when fleet meets fleet in a final struggle for supremacy 
and blows may be parried only by harder blows, the loss that Ger^ 
many may have to charge up to her war on commerce, may make 
the loss she has inflicted upon that commerce seem as unimportant 
as the shadows cast on the waters by passing clouds. 

The subject we are investigating has from a naval standpoint, 
a twofold interest. Primarily as to the effect the type of sub- 
marine activity as employed by Germany is having upon the En- 
glish military situation, and secondarily as to what might have 
been accomplished by other forms of submarine activity. The 
latter is speculative, it is true, but a great deal of the art of war is 
speculative, particularly to those who have not had experience in 
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actual war, and speculation based upon reasonable premises must 
always remain one of the chief guides in warfare. 

Prior to the Great War it was in the nature of an open, secret 
that in case of an Anglo-German War the type of naval warfare 
to be used by Germany was to be one of attrition until England's 
fleet had been brought to such size that the German fleet could 
meet it with fair chances of success. Submarines a,nd surface 
torpedo craft were to be the chief instruments in this campaign of 
attrition. We know that for the first few months of the war thij^ 
was the type of naval campaign employed by Germany, and not 
without a considerable degree of success. In the six. and a half 
months of war priqr to the inauguration of Germany's submarine 
campaign against merchant ships, she sunk in the North Sea at 
least eight men-of-war by submarine attack, whereas since that 
time in 22 months she has sunk in the same w^y, so far as we knpw, 
only two light cruisers (the Falmouth and Nottingham, in a fleet 
contact) and a few torpedo craft. In the battle off Jutland Ger- 
man submarines seem to have accomplished but little. How could 
they, when they were seeking easier but less important victims 
far and wide? 

In the meantime many submarines were lost while conducting 
their attacks on commerce. Thus Germany has allowed ber sub- 
marine power to be frittered away— to be destroyed in detail, con- 
trary to the very principles of warfare of which generally she is 
so staunch an advocate. 

^yhat Germany might have accomplished by her submarines had 
they been used solely in a campaign of attrition against the En- 
glish fleet during the last 22 months, no one can say, but one is 
very safe in saying that thie military results of sucli a campaign 
would have exceeded those produced by the submarine attacks on 
sljippmg. , . 

It would be most interesting could wfe know for certain whac 
motives impelled Germany in changing her type of submarine 
campaign. Was her usually clear military judgment clouded by 
anger? Did she over-rate the results of her attack on commerce^ 
or the actual accomplishments of her flotillas of submarines? Did 
she think some hitherto unknown peace-compelling property had 
been added to commerce destroying by the econbrmc developments 
of recent years? Or was it merely the* historic repetition of the 
lure of an easy mode of naval warfare ?.i With coirpre^nt knpwlr 
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edge we cannot answef, but from what We know it seems that 
Germany committed a grievous mfilitary error when she diverted 
her submarines from attacks on naval vessels to attacks on ships 
of commerce. 

Though possibly not strictly within the scope of our inquiry, 
it may be of interest to note that friction with neutrals is one of 
the historic corollaries of war on commerce. It is not difficult for 
one warring on the commerce of an enemy to convince himself 
that an occasional attack on a neutral will produce results of bene- 
fit to his country, and such attack is so easy, and resistance so futile. 
Of course, such attacks may be of use in specific instances, but the 
resulting resentment of the neutral, if nothing more, is bound to 
react to the advantage of his enemy, particularly if that neutral 
is of importance in the family of nations. Especially in this day 
the good will of neutrals is an asset of considerable importance 
to a belligerent, and war on commerce is a very likely way of 
alienating such good will. 

What conclusions, based upon antecedent probability and known 
present results, are we justified in drawing from our inquiry? So 
far the results of Germany's submarine campaign against com- 
merce have been just about as might have been expected from the 
known results of commerce destroying in former wars. It has 
been conducted on no greater scale comparatively than have the 
other features of this great war, nor has it inflicted damage rela- 
tively greater than has been inflicted by some former campaigns 
against sea-borne commerce. The submarine itself has not 
changed the fundamental characteristics of this form of warfare, 
nor imparted to it any peace-compelling property. England is 
suffering severe monetary loss through submarine attacks on her 
merchant fleet, but the military effect of this is small, since it is 
but a small percentage of the expense of war, it is very largely 
compensated for by the enhanced value of her remaining ships 
and it may in large part be charged to the economic future through 
external loans. The English lines of communication for food and 
other necessary supplies both to England and from England to her 
oversea armies, have not been impaired to such a degree as to bring 
undue pressure on her people at home, or to circumscribe seriously 
her military activities abroad. 

It is not sufficient that the effort be made to cut off England's 
lines of overseas communication, to bring her to bankruptcy, to 
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"UNRESTRICTED" COMMERCE DESTROYING 
By Captain Lyman A. Gotten, U. S. Navy 



That it was highly precarious to discuss war-history in the 
making was clearly understood when the foregoing essay on 
Commerce Destroying in War was written in the autumn of 1916, 
and it was so stated therein. This was emphasized a few months 
later when Germany launched a campaign of commerce destroy- 
ing not only on a scale much more ambitious than any former 
campaign against merchant ships, but also having for its purpose 
a much more important military objective. Now that this cam- 
paign is finished, and the war is over, it may be of interest to 
consider further the subject of commerce destroying in war with 
the object of ascertaining as far as may be possible what deductions 
can reasonably be drawn from the operations of the last two years 
of the Great War, particularly as to how thes^ deductions refute 
of confirm the conclusions of the former essay, which was written 
prior to these operations. 

Since Germany's war on commerce was aimed chiefly at En- 
gland, it will simplify our discussion to consider only those two 
powers except when otherwise stated. 

Germany continued her submarine warfare und^r the terms of 
her order of February 4, 1915, until February i, 1917, when she 
announced that hencefoth she would forcibly prevent all naviga- 
tion, including neutral and enemy alike, within certain designated 
extensive sea areas. Within these areas all ships met were to be 
sunk without further notice. 

It is reasonable to suppose that Germany believed that in taking 
this step in her war on commerce she was injecting into this form 
of warfare some peace-compelling quality that up to that time it 
had failed to shpw, or that this quality which she believed to be 
inherent in it was in some way to be enhanced. The German 
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Government, through its representative in Washington, in its note 
of January 31, 1917, notifying our government of its purpose as 
to the future conduct of submarine warfare said : " The Imperial 
Government could not justify before its own conscience, before 
the German people and before history the neglect of any * means 
destined to bring about the end of the war." And in a memo- 
randum accompanying this note said : " The Imperial Government 
is confident ^ that this measure will result in a speedy termination of 

the war " The same belief must have been held very generally 

in Germany, for many German newspapers expressed the confident 
belief that the new form of submarine warfare would bring the 
war to a speedy and victorious conclusion, and some government 
ofikials were reported even to have been so lacking in wisdom as 
to have specified the time within which the submarine campaign 
was " to impose Germany's victorious will upon a vainglorious 
enemy." 

Let us see wherein the German " imrestricted " war on com- 
merce differed from commerce destrojring in former wars, that we 
may possibly recognize the quality that was thought to have been 
injected to give it the peace-compelling quality that a study of 
naval history teaches us had been lacking in these former wars. 
We find the following six notable features in the campaign : 

(i) It was on a vast scale. 

(2) It was concentrated in certain restricted areas. 

(3) It was conducted entirely by submarine vessels.' 

(4) It was directed against all vessels, regardless of diaracter. 
(Enemy or neutral.) 

(5) The nature of the cargo or service of a vessel was not to be 
detenninedy nor to have any influence if determined. 

(6) Vesseb were to be sunk without warning, and ccmsequently 
withoat r^^ard for the safet>^ of n(Hi<combatanls on board. 

An of these features tended to facilitate the destruction of sea- 
borne comm er ce vital to the war-life of the enemies of Germany,. 

^ Italics not in oiiginaL 

* Several convoys in the North Sea were attadced by snrf ace vessels, bol 
diis was merely incidental to the campaign. The success or faihire of the 
war on commerce rested, of coarse, solely upon the effectiveness or noo- 
effecti v eness of the sidmiarines, so long as England had reasonaMe cob- 
xnand of the surface of the sea. 
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particularly of Englaiid. From this it is not difficult to deduce the 
military objective of Germany's campaign. This was no attempt 
to force England into *' shameful bankruptcy," as France declared 
her intention of doing when she concentrated her naval activities 
on commerce destroying during the French Revolution, but was a 
carefully planned campaign to take from her the military asset 
(recognized by everyone as essential) of overseas commercial 
intercourse ; to take it from her to iso great a degree that she 
would be brought to such a state of impotence as to consider it 
the part of wisdom to submit to the will of her enemy. In other 
words, Germany attempted to find a partial substitute ibt com* 
mand of the sea in certain areas, that she might take from Eng- 
land i part of what the British Navy had taken and wa!s still 
holding from Germany, that is, jprofitable use of the surface of the 
sea for overseas communication. It niade no difference in its 
results whether this use was by neutral or enemy vessels so long 
as it resulted in military profit to England. 

This is beyond • question a new idea -in the use of comment 
destroying in war and is directly traceable to the perfection of the 
submarine GOupled with the willingness of the Germans to use 
this weapon in an illegal and inhuman way. In former wars on the 
sea commerce destroyers, as distinct from fighting ships, having 
of necessity to move in the same plane as fighting men-of-war, 
cofuld not, and, so far as a reading of naval history reveals, did 
not at any time attempt to deny of . themselves to an. enemy over- 
seas commercial intercourse. The power to do this went with 
command of the sea and this being but a result of f^hting sea 
power could not be challenged seriously by commerce destroyers, 
though they might carry on intermittently and in certain areas 
their war on the commerce of their eneniy. - ; 

Command of the sea has meant that one having that command 
could use the sea with reasonable safety, and at the same time 
could forbid its tlse in like degree by an enemy. It implied two 
powers, the power to tise and the power to deny.' That was before 
vessels could operate beneath the sea, and must now be qualified 
to a certain extent. Germany attempted by her submarine campaign 
on merchant vessels to deny to her enemy the use of the sea for 
commercial intercourse, without in any way acquiring for herself 
such use. It was in no way an attempt to wrest command of the 
sea from England, but it had for its aim the taking away of only 
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part of the benefits of such command, which in this case was 
thought to be a vital part. 

The submarine campaign launched on February i, 191 7, was 
not aimed at England's sea power, through which she exercised 
command of the sea and denied beneficial use of the sea to Ger- 
many ; it was aimed at merchant vessels, enemy and neutral, who 
were engaged in profitable service for England, which, of course, 
had been made possible by British sea power. It was in the form 
of an acknowledgment that that sea power itself could not be 
challenged with reasonable hope of success, and therefore attempt 
would be made only against part of the benefits of England's 
command. 

. Not only did the six notable features of Germany's "unre- 
stricted " submarine warfare tend to facilitate the destruction of 
merchant vessels engaged in commerce of vital importance to the 
war Jif e of her enemy, but the last three were doubtless intended 
to have another effect on tha^ commerce. The military objective 
was not the destruction of ships per se but the destruction of com- 
merce useful to the enemy. If ships could be made by other means 
to refrain from taking part in this commerce, the objective was 
attained so far as these ships were concerned. 

The last three features noted violated international law as 
affecting both enemies and neutrals, and offended against the 
standards of modern civilization and the most elementary principles 
of humanity. These features, interpreted through their applica- 
tion by the Germans and in the light of their past conduct afloat 
and ashore, may best be characterized as constituting a violent 
form of terrorism. Doubtless the German authorities thought 
that this terrorism would effectively and permanently prevent a 
large number of neutral vessels, and possibly some enemy vessels, 
from taking part in the commerce that it was desired to destroy. 
In this particular the Germans certainly injected into commerce 
destroying a new feature, but one that offends against world- 
standards to such an extent that it is of little naval interest to 
study it, except as showing how far one may descend when the 
lust for success overshadows all else, and even honor and every 
element of decency is not thought too great a price to pay for it. 
Surely the German Government did not exaggerate when it 
intimated to our government that it would not neglect any means 
that it thought would bring success. 
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The naval problem that confronted the Germain authorities in 
the autumn of 1916, in so far as it relates to the subject tinder 
consideration, was this : 

England through her command of the sea was preventing 
Germany from using the sea for commercial intercourse, thus 
demonstrating to her as no pre-war academic argument could 
do one of the values of sea power. 

At the same time England was herself enjoying all the 
benefits of overseas commerce that she was denying to 
Germany. 

Germany could not with reasonable hope of success chal- 
lenge the sea power of England. 

If the benefits of overseas commerce could be taken from 
England she would be vitally injured, as Germany could 
deduce from the object lesson of Germany herself. 

Germany had certain vessels that could operate against 
merchant ships with a fair deg;ree of immunity from En- 
gland's fighting ships, under certain conditions. 

To solve this problem required : 

(a) A large number of submarines. 

This she had, and more were building. 

(b) Concentration. 

This she could control. 

(c) A reasonable degree of immunity for her submarines. 

This she could only hope. to get by using them in 
an illegal and inhuman war. This she did. 

Thus we may say that after all the only new element in Ger- 
many's final war on commerce was terrorism. It was not the sub- 
marine that made this campaign so dangerous, but the inhuman 
way in which it was used. It is but a manifestation, so often shown 
by Germany, that a desired end justifies any means. Working 
under this premise it must be admitted that the " unrestricted " 
submarine campaign of Germany gave promise of solving satis- 
factorily the problem under consideration, looking at that problem 
solely as it existed at that time, and not taking into consideration 
the changes that would be made in the problem by reason of the 
very agency that attempted its solution. 

In this respect Germany's decision may reasonably be -compared 
with her decision to invade France by way of Belgium. As the 
problem existed before a solution was undertaken, there is little 
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doubt but that the easiest way lay through Belgium. But the very 
attempt changed conditions by bringing Belgium into the war 
against Germany, by precipitating England's decision to enter the 
war, and by alienating very largely the good will of the neutral 
worid. All of these changes, of course, increased the diflSculties of 
the German problem as it had existed prior to the invasion of 
Belgium. 

In attempting to solve to her own satisfaction the problem of 
England's overseas commerce by injecting the element of fright- 
fulness (illegal and inhuman practices) into her campaign, Ger- 
many not only set in motion counter-influences to make that prob- 
lem more difficult, but also, as we shall see, brought in new factors 
in other fields of war activity that worked to her very serious 
detriment in: her effort to win the war. 

Having . looked into the nature of the German problem and 
having, seen the nieans and method by which she attempted to solve 
it, we may now consider the results, which in war is the final 
criterion. 

The mere announcement that Germany was going to indulge 
unrestrictedly in her well-known capacity for f rightfulness on the 
sea, produced certain results • favorable to the attainment of her 
objective. Neutral sea-borne trade in and adjacent to the sea areas 
surrounding her enemies was disorganized, and, for a time, very 
nearly stopped entirely. Merchant vessels of her enemies, how- 
ever, continued to carry oh as before, recognizing that their 
duty ^as tdo vital to the Allies to' be interfered with by anything 
less than physical stoppage, and taking the increased dangers and 
f rightfulness as unavoidable parts of their burden of wan 
. The eflFeCt of the practical cessation of neutral overseas com- 
merce in European waters was serious on the Allied cause, for 
Allied' merchant vessels had been materially reduced during the 
first two years of war* Had this cessation been permanent it 
might have had a deciding influence on the outcome of tlie war, 
but it Was only temporary, as might have been foreseen. In war 
attempted commercial suppression automatically sets in motion 
counter^agencies which tend to off-set. the suppressive measure. 
Thus, a blockade according to its degree of effectiveness by 
increasing the reward for running the blockade, automatically in- 
duces the' more frequent attempt to do so. The threat of capture 
is not effective itself, even though capture may be attended by 
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dire results ; the chances of success must be reduced beldw the 
point of possible adequate reward for success. In a revolution- 
infested country, though the penalty of capture at *' gun running '' 
may be death, still it will be undertaken so long as the chances of 
success are such as a human being will accept and adequate 
rewards of success are forthcoming. To be eflfective a suppres- 
sive measure must be positively so, and not dependent upon cot- 
lateral, influences. 

German f rightfulness in her " unrestricted " submarine warfare,, 
being at on<;:e recognized as a deterrent upon neutral commerce 
useful to the Allies, caused a f ijrther *rise in freight rates, md> 
increased liberality in government insurance. At the^ sa^me time 
such additional safeguards as the AUied nayies could giye were 
given, and from the results of voyages actually made into the 
" barred '■ zones it was seen, that the chances of. success were not 
prohibitive when the rewards for success were considered. Under, 
these conditions neutral commerce was soon induced to resume it^ 
war trade. Thus f rightfulness as a deterrent factor, was largely 
counterbalanced by economic adjustments, these adjustments, pf 
course, being borne by the Allies in the way of higher freigljt rates^ 
increased insurance losses, and curtailed consupiption.^ . 

This still left the problem of intensified des.tructipn of. merchant 
ships, both belligerent and neutral, to be countered,, There i? np. 
question but that this problem was for some time a yiery serious 
one. During the first three months of " unrestricted " subnu^rine, 
warfare over two million tpns of shipping. were sunlc,;^^d tlje cmrve 
of destruction was still ascending. In the third month; alone; 
approximately 875,000 tons were sunk. The attainment of GerT 
many's objective was only a matter of arithmetical calculatioa it 
she could keep up her attained rate of sinkings, ^d jif no n^w 
construction wa^. completed to replace the ships sunk^ . ; • 

In waging war it may be accepted as a truism, that any new 
agency or method employed will cause the development p J counter 
measures, and to attain its object a new thing employed mu^t 
command success before the counter measures: b^ccwne leffisctive. 
This the "unrestricted" submarine warfare did not doythougit 
it. came near. enoughito it to make one seriously wondier if iright- 
fulhess was not gbing to produce material dividends of lai^e pror. 
portions, whatever might be its moral quality. 
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That the illegal and inhuman way in which the submarine war- 
fare was conducted added enormously to its effectiveness there 
can be no question. It was, no doubt, adopted primarily for that 
reason, its deterring effect on neutrals probably always being 
recc^;nized as secondary. The sinkings by submarines began to 
increase quite markedly several months before the beginning of 
the " unrestricted " campaign. This was in all likelihood due to 
the increased number of submarines being made ready for the 
new campaign. Any way the first three months of " unrestricted " 
warfare produced an increase in sinkings over the preceding 
quarter year of almost exactly 100 per cent, though the sinkings 
for the former quarter were themselves much in excess of those of 
any other like period prior to that time. 

• It, of course, takes time for counter measures to develop, and 
this is particularly true as to measures to counter illegal and 
inhuman practices that right-minded men considered as beyond 
the pale under modem standards. Apparently the counter mea- 
sures b^^ to be increasingly effective after the first three months. 
The curve below shows the total tonnage sunk by quarter years 
for the entire war, that the effects of " f rightfulness " and counter 
measures may be seen at a glance. 

The counter measures adopted are so generally known that they 
need no extenave comment, but it is interesting to note that they 
really involved no new principles, though new devices were em- 
ployed. Some of the counter measures were defensive and some 
offensive. They included, in general terms, increased employment 
of anti-submarine vessels, anchored mines, and air patrols, the 
adoption of the convoy system, and the development of special 
weapons of offence and of submarine detection devices. 

In the meantime the method of warring upon commerce 
adopted by Germany had proJiuced one very important and con- 
crete result, not only vastly increasing her difficulty in pressing 
this warfare to a successful conclusion, but also adding materially 
to the burden of her efforts in other fields. On April 6, 1917, the 
United States declared war on Germany as a direct consequence 
of her ruthless submarine warfare. However probable it may be 
that the United States would have entered the war against Ger- 
many at some later date in any case, it can hardly be denied that 
she was actually brought in by Germany's action based on the 
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fallacious belief that she could win the war by commerce destroy- 
ing as it was to be practiced by her. 

That Germany could not have foreseen this as one of the possible 
results of her action hardly seems possible. This only emphasizes 
the importance that she accorded to commerce destroying in her 
schemes to win the war, probably coupling this with the belief 
that her campaign would be so effective that it would produce the 
desired result before the United States could make its influence as 
a war factor felt to any great extent, or that its very effectiveness 
and f rightfulness might keep the United States out of the war 
entirely. In any case she was mistaken, and thus through com- 
merce destroying Germany not only brought into action the entire 
naval, material and shipbuilding facilities of the United States to 
assist in making this form of warfare ineffective, but at the same 
time opened to the Allies the one remaining extensive source of 
army and financial reserves, when such reserves were sorely 
needed. 

In the same way Germany's action changed her relations with 
several other nations. Some declared war on her, and others broke 
off diplomatic relations. This in reality was only carrying to its 
extreme conclusion the friction with neutrals which history 
teaches us has so frequently been one of the corollaries of war on 
commerce. 

As we have seen, the various influences counter to the success 
of the submarine campaign finally stopped the ascent of the curve 
of merchant ship destruction and started it upon its descent from 
which it was not to recover. So much for the actual destruction 
of ships, as a means of taking from England overseas commercial 
intercourse. Meanwhile merchant-ship replacement was working 
itself into a position where it was bound to be a factor of consider- 
able importance in defeating the German campaign. During the 
first two years of the war in England the importance of war-ship 
construction was emphasized at the expense of merchant-ship 
building, but as soon as the war on commerce reached formidable 
proportions this was changed. In England additional merchant 
ships were laid down, and in the United States an enormous build- 
ing program was started. It is one of the weaknesses of war 
against an industrial element that industrial resources can be 
brought to its aid with great facility and these can act far from the 
fields of actual combat. When through the offensive and defensive 
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• measures adopted and the new construction undertaken the curve 
of destruction dipped under the curve of replacement, war on com- 
merce as a means of bringing victory to Germany could be 
definitely characterized as having failed. 

It is interesting to note that even when the submarine warfare 
was attaining its greatest degree of success, and despite the ele- 
ment of terrorism injected into it, the overseas commerce of the 
.Allies continued to function without ceasing for as much as one 
day. In the meantime, of course, the sea was not made one whit 
safer for German sea commerce by her campaign against the com- 
merce of her enemies, and, just as it had been from the beginning 
of the war, Gennari merchant ships remained off the high seas. 
This indeed is one of the inherent weaknesses of direct war on 
commerce. It is an attempt to deny to an enemy the use of the 
sea for a particular purpose but not for other purposes, without 
in any way adding to the facility with which it may be used by 
one's own vessels. This was doubtless recognized by Germany 
before she decided to undertake this form of warfare in the way 
she did, but, since she could not hope to challenge successfully 
England's command of the sea she was willing to attempt some- 
thing less. To deprive England of even a part of the benefits to 
her of command of the sea was recognized as important enough 
to warrant the attempt on a large scale, even though other powers 
might thereby be brought into the war as enemies, and even though 
practices had to be adopted that would make the German Navy a 
stench in the nostrils of civilization. 

The most interesting thing that we note from Germany's vast 
campaign of commerce destroying is that despite the scale upon 
which it was conducted, notwithstanding that it was conducted 
generally in accordance with the sound military principle of con- 
centration and even though it employed the added element of 
frightfulness, it was none the less associated with defeat, just as 
all former campaigns of direct commerce destroying have been. 
In this case it is not only interesting, but highly satisfactory that 
such was the case. 
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DESIGN AND CONSTRUCTION OF THE NC 

FLYING BOATS 

By Commander G. C. Westervelt, C. C, U. S. Navy 



In June, 1917, two months after the entry of the United States 
into the World War, no definite air policy or program had been 
adopted by this country. This condition was due to the lack of 
any conclusive information regarding the work of the Allied 
Governments along these lines, and to varied and contradictory 
recommendations which had been received from the War De- 
partments and the Admiralties of Great Britain and France as 
to the types of planes which should be adopted by this country. To 
remedy this condition an informal joint Army and Navy Board 
was appointed to proceed to Europe and to make a study of air 
matters among the principal governments engaged in the war 
against Germany, and to recommend the steps to be taken by our 
government in building up its own air services and in carrying 
out a definite air policy. 

The personnel of this committee was Major R. C. Boiling, 
Captain V. C. Clark, Captain E. S. Gofrell, Captain Howard 
Marmon and Captain Hughes representing the army, and Lieu- 
tenant W. G. Child and the writer representing the navy. In 
accordance with instructions to the committee, they proceeded 
to Europe, arriving in London the latter part of June. At this 
time, the naval activities of the U. S. Government were directed 
mainly against the submarines. The center of naval activities 
was the American Embassy in London, and by this time the naval 
officers had become keenly aware of the grave menace of the 
German submarines. At the embassy all discussions centered 
around this subject, and it was evident that fuller methods of 
combating the submarine must be provided and provided very 
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quickly. Accordingly, we began a particular and detailed study 
of the types of aircraft for use against the submarine menace. 
This study was carried on in England, in France, and in Italy, 
and, as a result of this study, it was concluded that the quickest 
way for the navy to obtain results in the air would be with kite 
balloons, for observation purposes, anchored to a destroyer or 
some other type of patrol vessel, and with seaplanes of the flying 
boat type, as differentiated from the hydroaeroplane, for patrol 
purposes and for the bombing of submarines. 

At this time, the largest flying boat in use for patrol work 
was the H-12, a craft equipped with two Rolls-Royce motors, 
with a lifting capacity of approximately 9000 lbs., sfnd a cruising 
radius of slightly over 500 miles. This type of boat had proved 
successful in patrol work, except for its limited cruising radius. 
Because of the fact that the regions in which submarines were 
active were often a considerable distance from the naval air bases, 
the entire time available for patrol was often used in flying to 
and from a base. It was very desirable that larger craft should 
be provided, craft which could not only carry a heavy load of 
bombs, but which also had sufficient radius of flight for the trip 
from the naval bases to the patrol region^ and return. 

The writer returned to this country on September i, 1917, and 
on September 2 reported the results of the investigations to Rear 
Admiral D. W. Taylor, the Chief of the Bureau of Construction 
and Repair. Admiral Taylor had been much interested in the 
work of the larger flying boats, and his parting injunction to the 
writer before his departure for Europe was to examine carefully 
the work being done along the line of flying craft much larger 
even than any then in use. When the report with its recom- 
mendations had been presented to Admiral Taylor, he immediately 
went far beyond any recommendations which had been made, 
and ordered the design of a flying boat able to fly itself, if possible, 
across the ocean. This would mean the capacity to proceed before 
daylight from a seaplane base to the patrol area, to spend the day 
in patrol work or in convoy, and to return to its base after dark. 
In addition to this, it must be able to carry several bombs of a 
size sufficient to increase very materially over the possibilities of 
that day the danger zone in the bombing of submarines. 

All the information made available regarding the design and 
construction of flying boats of great size indicated the enormous 



Design and Construction of " NC " Flying Boats 1531 

difficulty of such a project. The trend of opinion of the European 
air ministries was against such large sizes, and, as far as the 
methods of construction and the motor powers available at that 
time were concerned, the limit of size had been practically reached. 
On the presentation of these facts to Admiral Taylor, and the 
pointing out to him of the possibility of failure of such a project, 
he declined absolutely to be interested in this phase of the problem, 
and in his characteristic manner closed the discussion he was 
having with Naval Constructor Hunsaker, head of the Construc- 
tion and Repair Aeronautical Section, and the writer, with instruc- 
tions to " get busy and produce results." 

This was the inception of the design of the NC type of flying 
boats. After a conference between Naval Constructor Hunsaker 
and the writer, it was decided to call upon Mr. Glenn Curtiss, 
at that time the American most experienced in the design and 
construction of seaplanes, for his suggestions as to the type of 
seaplane which might best fulfil the requirements. In obedience 
to a request from Admiral Taylor, Mr. Curtiss came to Washing- 
ton, and, in a conference between the naval officers above re- 
ferred to and himself, it was decided to give consideration to 
the possibilities of a seaplane capable of sustained flight from 
Newfoundland to Ireland, if possible, or at least capable of flight 
from Newfoundland to the Azores. Certain definite conclusions 
reached by the bureau regarding the probable type of such a 
seaplane were given Mr. Curtiss for his examination. 

Within a few days after this conference, Mr. Curtiss returned 
to Washington with preliminary plans for two types of fljang 
boats, embodying in their general characteristics the conclusions 
of the bureau — one a five motor 1700 horsepower machine, and 
the other a three motor 1000 horsepower machine.' Both were 
biplanes, similar in design, and differing only in size, the size 
being dependent upon the available horsepower. The hulls of 
these machines differed greatly from the conventional design. 
They were much shorter than the conventional boat hull, were 
shaped more like the pontoon of a seaplane, and with the intention 
that the tail surfaces instead of being supported by the hull would 
be carried by a system of outriggers in part from the upper wing 
beams, and in part from the stern of the hull. These suggestions 
covered rough sketches only of the proposed machines, together 
with certain estimates based on extensive experience as to weights 
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and sizes. Admiral Taylor was in favor of the larger boat. The 
writer, however, due to his experience in airplane construction, 
his familiarity with the limitations in manufacturing facilities, 
and because of the small experience of our designers, and of 
uncertainties regarding the availability of suitable engines, argued 
in favor of the smaller craft. The final decision was to not attempt 
the construction of the larger size of 1700 horsepower but to stick 
to a smaller one of approximately 1000 horsepower. 

In taking up the design of such a seaplane, it was very evident 
that radical changes in the method of design must be followed. 
With the methods of design at the time almost generally employed, 
the limits of size had been practically reached. The lai^est 
machine at that time in use was the Handley>Page night bomber. 
In the design of this airplane new and advanced methods had been 
employed, and to its study much consideration was given. This 
machine had a total lifting capacity of 11, 000 lbs. and was equipped 
with two 275-horsepower Rolls-Royce motors. The dead weight 
was approximately 6600 lbs., and the allowable w^ght for oil, 
gasoline, cooling water, crew and miscellaneous supplies, which 
grouped together are called by the name of " useful load," was 
4400 lbs. This made the value of the useful load 40 per cent of 
the gross load, which was the maximum percents^ which had 
been obtained in any large machine. Xaval Constructor Hunsaker 
in estimates which had been made of N^arious planes of an average 
lifting capacity of 2500 lbs. had fotmd that the percentage useful 
load was from jo to i2 per cent. The proposed design for the 
iooo-horsepo>ver flying boat called for a total load of approxi- 
mately 25^000 lbs. In comparing this madiine with the Handley- 
Page night bomber, it w^s apparent that the design of the Handfey- 
Pl^ge \\*ould l\a\^ to be improved upon and the percentage of the 
useful load made at least as high if this design was to be considered 
successful. C^^tto possibility of inipro\*ement of the design was 
in the use ot the Liberty nK>tor which was at that time undergcmig 
its first tests, at\d which ^\x* promise of being lighter for its 
power that any other motx>r then in use. 

It has been touttd in the ^ksi^n and ocmstnKtion of large air- 
planes and seaplat\cs tliat tlK^ unescapable dead weights, suc^ as 
engines^ pro|>ellers, radiaK^rs. j^asoline aini oil tanks^ crew, etc 
which must Im? allow^l tor, rtv^uinc. in a cv^npleted {^ane which will 
carry tlten> sMCv>?sstulh\ a tv^tal xxri^ht ot\ rvnighly, from three to 
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four times the sum of these dead weights. If in any manner, 
such, for example, as by a reduction of the weight per horsepower 
of the motor, 100 lbs. can be saved in the weight of any of these 
parts, there can be a reduction in the total flying weight of the 
machine of from 300 to 400 lbs. or else a considerable increase 
in the weight of gasoline which can be carried. There were also 
possibilities of reduction in weight of structural elements, such 
as wing beams, ribs, wing struts, compression struts, fittings, etc. 
If by any method of design it were possible 'to reduce the weights of 
these parts without reducing their strength, there would again be a 
gain in the fuel carrying capacity of the machine over that possible 
with methods of construction at that time in use. 

The points outlined above give some idea of the problem of 
design which it would have been necessary for the Bureau of 
Construction and Repair to handle in the preparation of plans for 
this boat. Because of the insufficient technical force at the bureau, 
and the difficulty in increasing this force, it was decided that the 
best method of procedure would be to transfer the physical work 
of the design of this machine to the Curtiss Aeroplane and Motor 
Corporation at Buffalo. The Curtiss Aeroplane and Motor Cor- 
poration was the only aeronautical manufacturing company which 
had a well organized design force in any way capable of handling 
this problem. On the transfer of this design to the Curtiss organi- 
zation, it was intended that the navy would exercise close control 
over the design, and that the Curtiss organization should work 
out all details under navy supervision. 

When plans for the design had been carried this far, it became 
necessary for Admiral Taylor to obtain the cooperation of the 
other bureaus which would be concerned in the construction of 
such a craft, and to obtain the approval of the Secretary of the 
Navy. The Division of Operations and the Bureau of Steam 
Engineering agreed to the carrying out of these plans, and the 
entire proposition was then submitted to the Secretary of the Navy. 
The secretary approved the proposal which had been made, artd 
it was then possible to proceed upon the definite work of design. 
Accordingly, a contract was made with the Curtiss Aeroplane 'and 
Motor Corporation on the basis of cost plus a fixed profit on 
the determined cost. Such a contract was necessary because no 
design similar in nature to this had even been attempted, and there 
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were no figures available which could give even an approximate 
estimate of the cost of such a design. The contract as arranged 
provided that all labor and material should be charged directly 
to the contract. To this charge loo per cent would be added to 
cover intangible and indirect expenses which could not be definitely 
estimated ; and, to the sum of these two amounts, lo per cent wais 
to be added for profit. This proposed contract was satisfactory 
to both the navy and the Curtiss Aeroplane and Motor Corpora- 
tion, and work was started upon the design early in October, 
1917. The design work was later transferred to the Curtiss 
Engineering Corporation at Garden City, Long Island, where 
it was completed in January, 19 18. 

At this time it became necessary to choose a name for this type 
of flying boat. Inasmuch as the design work was under the super- 
vision of the navy but was being carried out by the Curtiss 
organization, it was decided that the name of the type would be 
the NC-^iy N standing for navy and C for Curtiss, and the i repre- 
senting the first boat designed imder this arrangement between 
the navy and the Cuftiss Company. It was intended calling 
specific boats of this type NC-i, No.i, NC-i, No. 2, etc., but as this 
has proven awkward in use the type is now known as the NC type, 
and the specific boats as the NC-i, NC'2, etc. 

The method usually followed until a year or two ago in the 
production of new types of flying boats, and for .new types of 
airplanes in general, had been to make sketches of the proposed 
type of plane and of some of the more important elements and 
details, estimate the probable weight, and then to proceed immedi- 
ately upon the construction of parts. If the completed machine did 
not give satisfactory operating characteristics, certain parts would 
be changed and it would be tried again. This method would 
be continued until the design proved to be entirely unsuited for 
practical use or some satisfactory compromise was reached. With 
such an unscientific method of design it is exceedingly difficult 
to determine why a plane fails to come up to the estimated per- 
formance. If the weights are excessive, it is difficult, or even 
impossible, to determine wherein the excess lies, or how to change 
the construction to make a reduction. If the speed of the machine 
fails to come up to expectations, it is practically impossible to 
determine what changes can be made. 
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In the desi^ discussed, due to the great increase in size over 
any successful boat previously constructed, and to the necessity 
of increasing the percentage of useful load above any which had 
been reached in flying boats, the adoption of the method of proce- 
dure as outlined above would have made failure certain. It was 
determined to have every detail designed carefully, according to 



Diagrammatic Sketch of "NC-4." 

1. Non-skid Fin. 16. Outrigger. 

2. Compression Struts. 17. Upper Horizontal Stabilizer. 

3. Win^ Ribs. 18, Upper Elevator. 

4. Gravity Tank. ig. Lower Horizontal Stabilizer. 

5. Aileron Horn. zo. Lower Elevator. 

6. Aileron. 21. Balanced Rudder. 

7. Forward Beam — Upper Panel. 22. Vertical Stabilizer. 

8. Rear Beam— Upper Panel. 23. Tail Boom. 

9. Forward Beam — Lower Panel. 24. Pilots' Seats. 

10. Rear Beam — Lower Panel. 25. After Hatchway. 

11. King Post Brace — Outer Struts. 26. Balancing Section — Ailerons. 

12. Wing Tip Pontoon. 27. Balancing Section— Elevators. 

13. Wing Struts. ^ Aluminum Shield under Pusher 

14. Outer Nacelle. Propeller. 

15. Pusher Propeller. 

the best engineering practice, and to have the design practically 
completed before any construction work was commenced. It 
was only in this way that it would be possible to arrive at a design 
which would give a practical certainty pi a flying boat coming 
up to the requirements laid down by Admiral Taylor, or which fail- 
ing in this would show definitely and exactly to what failure was 
due. . 
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In the design of any type of airplane two factors are of major 
importance. One of these factors is weight. The relation between 
weight, effective lifting surface, and the speed of flight, may be 
expressed by means of an equation, L=Ky ^IV^, where L repre- 
sents the total weight in pounds, A is the total effective area of all 
supporting surfaces expressed in square feet, V is the speed ex- 
pressed in miles per hour, and Ky is a constant depending for its 
value upon the construction of the machine. For any total 
allowable weight of the plane, every reduction in weight of struc- 
tural members, as has been noted above, means a corresponding 
increase in the allowable weight of fuel, which in turn means a 
corresponding increase in the cruising radius of the craft. It 
has been found that a reduction of one per cent in the dead weight 
of a machine of the type of the NC-i will make possible enough 
more fuel to increase the cruising radius more than two and one- 
half per cent. This, in itself, is sufficient to indicate how valuable 
in the work of the designer is the effort to keep the weights of 
parts down to their minimum. 

The other factor of such great importance is the resistance 
to the passage of the machine through the air. This resistance 
is made up of two parts, the resistance of the wing panels and 
control surfaces, and the resistance of other parts, such as wires 
and cables, wing struts, nacelles, boat hulls, etc. The resistance 
of a wing panel has a certain very definite value for each type of 
wing surface, and has been very accurately determined for all 
the different types of wing sections. The other resistances, 
which are grouped together under the general term of " parasite " 
resistance, must be calculated for each separate part, taking into ac- 
count the size and length of the part, and its position with respect to 
the direction of motion. From tests which haye been made, the 
values of coefficients for use in calculating these resistances have 
been very accurately determined, and the total resistance or " drag," 
which is the term used to represent the combination of wing panels 
and parasite resistances, may be calculated. The resistance for 
any individual part may be expressed by means of an equation 
similar to the one used above for the total lift or weight. This 
equation may be written D^K^ AV*, where D represents resis- 
tance expressed in pounds, V is the velocity of motion in miles per 
hour, A fepresefits an effective area of all parts producing the re- 
sistance and Kx is the co-efficient referred to above. The total drag 
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is the summation of these resistances, plus the wing panel resist- 
ances. The horsepower required to move the plane through the air 
at a given speed is then determined from the expression : Horse- 
power = ragxve oci y. ^,j^^j.g ^j.^g jg ^.j^^ ^^^^^ ^^^^ ^^ pounds 

3/5 ^ ^^* 
as calculated above, velocity is expressed in miles per hour and 

efficiency is the propeller efficiency, which in turn depends upon 

the velocity and the revolutions per minute of the propeller. 

The original plans discussed with the representatives of the 
Gurtiss organization called for the design of a flying boat capable, 
if possible, of sustained flight from Newfoundland to Ireland. 
As soon as the design had progressed far enough, accurate 
calculations of weights and resistances were made. Upon the 
completion of these calculations, it was found that although the 
total weight came within the specified limits of 25,000 lbs., the 
total resistance was so high that, with the horsepower available, 
the speed would be cut down to such a low value that the estimated 
cruising radius instead of being the 2000 miles required for going 
from Newfoundland to Ireland, would be not more than 1300 
miles. There seemed to be no possible way by which the amount 
of this resistance could be reduced and, because of this fact, the 
design of a flying boat capable of flying from Newfoundland 
to Ireland had to be abandoned as impracticable, temporarily at 
least. The design was now taken up on the basis of a total weight 
of 22,000 lbs. and a cruising radius of 1300 miles. 

It would have been possible at this time to take up in detail 
calculations for a five-motored flying boat, as previously suggested 
by Mr. Curtiss. Difficulties which had been met with in the design 
of the three-motored craft had shown, however, that the original 
decision regarding size and horsepower had been wisely made 
and that it was better to continue the work with the three-motored 
type of craft, even though . its cruising radius were limited to 
1300 miles. 

It was necessary to carry on a considerable number of very 
complete investigations to determine the sizes and shapes of parts 
to be used in the construction and the materials of which these 
parts should be made. These investigations had to do with- the. 
choice of wing beams, wing struts, wing ribs, compression struts, . 
metal fittings, outriggers for the tail support, and various other 
parts to be used in the construction of the hull and tail surfaces. 
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Before a choice of materials to be used in the manufacture 
of the parts of the wing panels could be made, it was necessary 
to determine the shape of the wing panel section to be used in the 
construction. After consideration of various sections, it was 
decided to make use of the wing section known as the R. A. F. 6, 
a section designed and used extensively by the Royal Aircraft 
Factory of Great Britain. This section has a good lift factor, 
and the lift-drag ratio, which represents the efficiency of the section, 
is high. Another factor which determined the choice of this sec- 
tion was the depth of the section itself. Due to the large span of 
the proposed seaplane, the wing beams must, of necessity, be of 
considerable depth to give the necessary strength, and, inasmuch as 
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the beams are enclosed within the wing structure, it was necessary 
to have a wing structure which in itself had the requisite depth. 
In the choice of the wing beams to be used, beams built 
of steel, aluminum and SDruce, of various cross sections, were 
investigated. The more important types of these beams are 
shown in the accompanying sketches. The total depth of the 
beam was to be approximately 10 inches; the total length of 
the beam in the upper outer panels was to be approximately 
45 feet; and it was required to carry a load of 190 lbs. per 
running foot. As the final choice, to meet these require- 
ments, a spruce beam built up in the form of a box was selected as 
the one which would be most satisfactory in construction and in 
operation. This choice was based upon weight for a given 
strength, upon availability and dependability of material to be 
used in construction, upon ease of construction, and upon the 
stiffness of the beam for the required depth. 
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In the choice of wing ribs, ribs built up of aluminum, of steel 
and of spruce were considered. Based upon weight alone, the 
choice would lie with the aluminum rib. Weight, however, is 
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not the only factor which must be considered in the choice of 
the wing rib to be used. With aluminum, there would be danger 
of deterioration due to the effect of moisture ; there would be great 
difficulty in making satisfactory connection of the several parts of 
the rib' structure ; and there would be difficulty in obtaining alumi- 
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one-third of the total weight of the machine, or, in round numbers, 
7000 lbs. In the investigations made to determine the most desir- 
able compression strut, it was found that aluminum with a circular 
section was the lightest for a given strength, but because of the 
reasons stated above, the aluminum was not chosen. The next 
most desirable strut was a spruce strut of a circular cross section, 
tapering in each direction from the center towards the ends. 



Because, however, of the difficulty of building such struts, it 
was decided that the one which would be most satisfactory was 
a spruce strut of a square cross section, built to taper from the 
center toward each end. Special pin jointed metal fittings were 
attached to the ends of these struts, and these fittings attached to 
fittings through the wing beams at the neutral axes. 

In the investigation of the shapes and materials to be used in 
the construction of the wing struts, it was found that steel struts 
of circular cross section, suitably streamlined, would be very 
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light. The main disadvantage of these struts was in the extreme 
thinness of the metal to be used in their construction, if the weight 
for a given strength was to be kept below that of the spruce struts. 
This also was true of aluminum struts. Because of these facts 
it was decided that the most satisfactory struts would be routed 
spruce struts for the engine section panels, and, for the other 
panels, spruce struts built up in a box form with the sides curved 
to conform to a streamlined section, these built up struts to be 
covered with a micarta covering of streamline form. 

To decrease the ^yeights.of the struts, it was decided to tie 
them together at their middle points, across the entire length of 
the wing panels, parallel to both the front and the rear beams. 
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Pressure Distribution on RAF-e at 6* Angle Of InoJ^titt 

By so bracing the struts at the center points, the unsupported 
length is reduced to one-half the original length, and it is possible 
to reduce the width of the strut in approximately the same ratio. 
This is similar to the construction used in the Caproni biplane. 
This reduction in width not only reduces the weight of the strut 
but also reduces the head resistance, and in that way gives double 
advantage in the construction and in the operation of the plane. 
To make possible the bracing of these struts across the entire 
length of the wing panel, it is necessary to reinforce the outside 
struts to prevent them from bending. This reinforcing is accom- 
plished by means of a kingpost at the center, guyed by bracing 
wires running to the upper and lower ends of these struts. 

Among the parts of the airplane structure requiring the greatest 
amount of study are the metal fittings used in fastening the 
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different parts of the structure together, and in forming the 
terminals for the many wires. In determining the metal to be 
used for these metal fittings, various steels of high tensile or of 
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low tensile strength were investigated, as well as the aluminum 
alloys which were offered. For reasons already stated, aluminum 
fittings would have been unreliable. The most desirable metal 
for these fittings was decided to be steel, and, after a considerable 
amount of investigation, which included the manufacture of 



Design and Construction of " NC " Flying Boats 1545 



parts and the subjection of these parts to various heat treatments, 
it was decided that a vanadium alloy steel with an ultimate strength 
of 150,000 lbs. per square inch would be the most satisfactory 
for this use. To obtain this strength, it was necessary to subject 
the parts to a special heat treatment. 

This heat treatment must be carried out very carefully, and it 
has been found during the process of manufacture that a great 



Outrigger Assembly, "NC-i." 

many parts have been spoiled. As a result of the destruction of 
so many parts during manufacture, and of the doubts felt by some 
persons of the absolute reliability of heat treated steels, there 
has been extended discussion of the advisability of using such 
steels for these fittings. Inasmuch as a saving of approximately 
200 lbs. in weight was secured in this way, this use has been justi- 
fied. It is certain such use of high tensile steels will continue, as 
in airplane design the engineer must take advantage of all oppor- 
tunities afforded by the materials with which he Works. 
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wing truss construction are streamlined. For the double wires 
a routed spruce streamlining is used, and for the single wires 
a special one of rubber. 

In the design of the hull, certain requirements must be met. 
These requirements may be briefly discussed as follows : The hull 
must have sufficient buoyancy to support the weight of the craft 
wh*en on the water. The usual requirement in hull construction 
is that there shall be a reserve buoyancy of 500 per cent. The hull 
must have enough stability to keep the wing panels, propellers, 
and tail surfaces well clear of the water, and must provide reserve 
stability for possible operation in strong wind or in a rough 
sea. As the position of the plane changes, the position of the 
center of buoyancy must change quickly enough to provide this 
stability, and to bring the machine back to normal. The hull 
must be of such a design as to steer readily, especially at 
moderate speeds, on the water. The bow of the hull must 
be so built as to prevent nosing under at high speed in rough 
water or in a bad landing. It should also be so designed as to 
prevent the throwing of spray during taxiing or planing. This 
throwing of spray may be prevented to a large extent by the use 
of thin strips known as spray strips along the sides of the bow. 

The shape of the bottom of the hull is of great importance in 
the operation of the machine. It has been found that a wide 
bottom planes very quickly. A flat bottom planes quickly, but 
is unstable, and is likely to cause fore and aft rocking of the 
machine during planing, which is known as " porpoising." The 
V-bottom eases entrance and getaway and prevents porpoising, 
but is very likely to throw large quantities of spray. A concave 
V-bottom has the same advantage as the V-bottom but is difficult 
to handle, especially in making a skidding landing. Considering 
all points, the V-bottom is the most satisfactory in its actual use. 

To facilitate the lifting of the hull from the water, the hull 
bottom is built with a portion which has a sharp change in direction 
at a position a short distance aft of the center of gravity. This 
portion is known as the step. It is well known that water in 
motion tends to follow closely any curved surface submerged in 
it, but will throw itself completely away from a surface in which 
there is an abrupt change of direction. This fact is made use 
of in the design of the step and in the design of the hull bottom 
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also be so designed as to interfere to as small an extent as is 
possible with the lift to be produced by the wing panels. 

It is very necessary that the hull be rugged enough in its con- 
struction to withstand the pounding and rough usage to which 
it will be subjected during times of getaway and landing. 
Many of these requirements would call for radically opposite 
methods of construction, and where such conditions arise, the 
judgment of the designer must be used to effect a compromise 



Model Basin Test Curves— " NC " Hl'i.l. 

which will give the most satisfactory operation under the greatest 
variety of operating conditions. 

In determining the characteristics of the hull for a flying 
boat, a model is made to scale and is tested in the model basin 
or towing tank in a manner similar to that used in the testing of 
models of ships. The accompanying curves show the results 
of the model basin tests of the NC hull under three conditions 
of loading. These curves are self-explanatory. 

The NC type of hull, with the tail surfaces carried on outriggers 
supported in part from the upper rear wing beam and in part 
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from the hull stem post, was suggested by Mr. Curtiss in his 
original proposal. The details of the hull design are largely the 
work of Commander H. C. Richardson, of the Construction Corps. 
Commander Richardson had had a very wide experience in the 
design and testing of pontoons for seaplanes, ana, as a result of 
this experience, was best qualilied to take up the design of a new 
hull of the type to be used for the NC flying boat. As the result 
of his experience in the design and testing of pontoons, he decided 



Tail Fitting at Sttkn Post. 

that a very satisfactory float could be produced by modifying the 
design of the R-6 pontoon which had proved very successful in 
its use in seaplanes. Accordingly, the general dimensions of 
the hull were determined by increasing the dimensions of the R-6 
pontoon in the ratio of the cube root of the displacements.- The 
shape of the V-bottom is similar to that of the Curtiss H-16 
flying boat, and to the British F-5, which was later adopted by 
the U. S. Navy, Changes were made in the shape of the deck 
of the pontoon, at the bow, to allow for a gunner's cockpit, and 
the stem was changed to allow for the stresses produced due to 
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the weight of the tail surfaces to be supported from the stern of 
the hull. 

To provide for the heavy weights to be carried in the hull, 
for which no provision was made in the design of the R-6 pontoon, 
the internal construction was very different from that of the 
pontoon. The design called for sufficient strength for 10,000 lbs. 
of gasoline in the hull, in addition to the weights of the crew and 
spare parts whicfi would also be carried there.* To provide this 
necessary strength a fuselage structure of ash and spruce was 
the basis of construction. To this fuselage structure suitably 
designed floors, floor stringers, keels and side keelsons, and the 
framework to support the hull deck, are attached. By means of 
five 2-ply mahogany bulkheads, the hull is divided into six com- 
partments. Access from one compartment to another is had 
through watertight bulkhead doors. At the points where the 
wing beams are attached, these bulkheads are suitably braced 
with spruce strips and steel straps so that the weight of the hull 
is distributed throughout the bulkheads and to the wing beams 
without producing excessive strain on any one part of the structure. 

The bottom planking of the hull is Spanish cedar, made up in 
two layers with a layer of batiste and marine glue between. To 
provide for the pounding of the hull bottom, and to give the 
required strength with a minimum weight, the bottom planking 
is made up in various thicknesses ranging from a minimum of 
i inch to a maximum of J inch. From the bow to a point eight 
feet aft of the bow and from the step to the stern, the planking 
is made up of one layer of ^ inch and one layer of t\ inch Spanish 
cedar. From the point eight feet aft of the bow to the bulkhead 
under the forward wing beam, the planking is made up of two 
layers of Spanish cedar, y\ inch in thickness. From this 
bulkhead to the step, there is one layer of y\ inch and one layer 
of i inch Spanish cedar, the outer layer tapering to y\ inch in 
thickness at the chine. The side planking, from the chine to a 
point 154 inches above the chine, is made up of two layers of 
i inch mahogany planking. From this point upward, the deck 
covering is one layer of ^^ inch white cedar, covered by light 
cotton duck, glued to the planking with water-proof glue. In 
one of the hulls this planking is of thin 3-ply veneer and the 
duck covering is not used. 
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As in the design of the other portions of the machine, weight 
estimates were made as soon as the design had progressed to 
the point where this was possible. The estimated weight of the 
hull was found to be considerably in excess of the weight allowed, 
and it was therefore necessary to make a reduction in this weight. 
Commander Richardson took this up and, as a resuh of his experi- 
ence in design, reduced the sizes of all parts to those he considered 
as the minimum allowable. Upon a recalculation it was found 
that the estimated weight came within the figure allowed for hull 



we^ht. It is interesting to note at this point that the weights 
of the four hulls as constructed, all exceed the estimated weight 
of about 2400 lbs. by amounts varying from 100 lbs. to 300 lbs. 
To prevent the wing panels coming in contact with the water 
during taxiing, or when the machine is moored in the water, 
it is necessary to provide wii^ tip pontoons. Design of such 
pontoons is similar in many respects to the design of the hull. 
They must be especially rugged in their construction because of 
the great possibility of their being damaged during a bad landing 
or during landing in a rough sea. They must have a considerable 
displacement to prevent the wing tips being submerged when 
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the machine is rolling badly on a rough sea. With the original 
wing tip pontoon, when the pontoon is completely submerged 
and the wing tip is about to touch the water, the righting moment 
is 2.65 times the tipping moment due to the weight of 22,000 lbs. 
With a load of 29,000 lbs., the righting moment would be double 
the tipping moment. The size of the pontoon was later increased 
and the shape changed to overcome the tendency to nose under 
during taxiing on rough water, with the consequent subjecting 



Wing Tip Pontoon, Original Design. 

of the wing beams and pontoon struts to very sudden and severe 
strains. 

There are two methods that may be used in determining the 
areas to be used ii» the construction of the tail surfaces. One of 
these is an analytical method which makes use of an equation 
derived from the consideration of many machines which have 
been in satisfactory practical use. This equation may be written 
a=:.5l AC/L, where a represents the combined area of the hori- 
zontal stabilizer and elevator^, A represents the total wing area, 
C represents the wing chord and L represents the distance between 
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the mean centers of pressure of the wing panels and the tail 
surfaces. The use of this equation will give an approximate 
value of the necessary horizontal control areas, which is then 
apportioned to stabilizer and elevator in the ratio of 1.2 to i. It is 
wise, however, to construct a model of the complete machine 
and to determine the effectiveness of the tail surfaces by a test 
of the model in the wind tunnel, which constitutes the second 
method of determination as noted above. This method is the one 
which should be used as a check in all cases, as it shows very 
definitely the operating characteristics of the machine. If these 
characteristics are not quite satisfactory, changes in the size and 
shape of these control surfaces may be made and tests may be 
repeated until a satisfactory arrangement is obtained. It is 
customary in design to make the span of the horizontal stabilizer 
approximately one quarter of the total wing span and to make the 
distance between the mean centers of pressure, as noted above, 
equal to approximately three times the wing chord. With these re- 
lations as a basis of the design, it is possible to determine the 
approximate areas for the control surfaces, and then by means of 
a wind tunnel test to determine the exact area required. 

The analytical method described above was applied to the design 
of the stabilizer and elevator for the NC boat. A model made 
to exact scale was then tested in the wind tunnel, and the tail 
surfaces were found to be entirely too small. A series of tests 
was then carried on with stabilizers and elevators of various 
sizes and shapes to determine the construction which would provide 
for most satisfactory operation. It is interesting to note that 
the actual area determined upon would have called for the use 
in the above equation of a constant of .68 instead of .51. 

This increase of area was necessary because of the shape of 
the hull and of the method of support of the tail on outriggers at 
a distance of approximately 20 feet aft of the hull stern post. 
With the usual design of boat hulls the long, pra'ctically flat, 
hull bottom provides a considerable stabilizing surface, which 
is entirely absent in this construction. To make up for this de- 
crease in hull surface, additional area must be provided in the 
horizontal stabilizer. This is true also of the vertical stabilizers, 
which were of a larger proportional area than is used on the 
conventional type of flying boat. 



1556 Design and Construction of " NC " Flying Boats 




j^KlTArwcMfMr 



Design and Construction of " NC " Flying Boats 1557 



l^oposED Monoplane Tail No. i 



PitOPOSED Monoplane Tail No. 2. 



pBOPOSED Monoplane Tail No. 3. 
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Proposed Biplane Tail No. 1 



a Biplane Tail No. : 



Proposed Biplane Tail No. 3. 
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In determining upon the type of tail surfaces to be used for 
this design, four important factors were considered. These were, 
first, the weight of the total structure; second, the stresses set 
up in structural members other than those used directly in the 
support of the tail ; third, the rigidity of the complete structure ; 
and fourth, the possibilities of destroying any single member with- 
out the destroying of the entire structure. 
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In determining the type of tail surface to be used for the NC 
boats, various arrangements of both monoplane and biplane tails 
were considered. These two types of tails and the various means 
of supporting them are shown in the accompanying sketches. 
Without attempting to go into a detailed discussion of the various 
types considered, it seems sufficient to state that the type chosen 
as the most satisfactory was the biplane tail No. 3. The main 
reasons for the choice of this tail were that it was the most rigid 
in construction, that it actually reduced the stresses in the wing 
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giving the results of one of the wind tunnel tests are shown in 
the accompanying figure. The tests were made to determine the 
lift and drag of the complete machine, and its longitudinal sta- 
bility. The curves for lift and drag are shown corrected so as to 
give the coefficients in terms of pounds per mile per hour squared 
for the full-size machine. The curves showing the relation 
between the required horsepower and speed are derived from 
the lift and drag curves. These curves represent the operating 
characteristics of the machine for a total load of 20,000 lbs. and 
are used simply to illustrate the results of a wind tunnel test, 
and not to show the exact operating characteristics of the NC 
type of seaplane. In the chart showing the longitudinal stability, 
the condition of stability is shown by the position and direction 
of the vectors. If the vectors are grouped uniformly fore and aft 
of the center of gravity of the machine, and not too widely spaced, 
good conditions of longitudinal stability are indicated. If the 
vectors are too widely spaced, it shows the machine as too stable. 
If they are grouped mainly forward of the center of gravity, 
it indicates a condition of tail heaviness, and if grouped too far 
aft of the center of gravity, one of nose heaviness. If the con- 
dition of tail heaviness or nose heaviness is not excessive, it 
can be corrected by a change in the position of the elevators; 
if it is excessive, it requires a change in the design of the hori- 
zontal stabilizer or a change of its angularity with respect to 
the wing panels. 

The conditions as outlined above are those which it was neces- 
sary to meet in the design of this type of machine. To have direct 
charge of the design, which, for the Bureau of Construction and 
Repair, was under the general supervision of the writer, the Curtiss 
Enginering Corporation detailed Mr. W. L. Gilmore, their 
assistant manager, Mr. S. V. Davis, who had charge of their 
drafting room, and Mr. J. A. Christen, who was in charge of the 
drafting force which was working particularly upon the design 
of the NC parts. Working with these men and looking after all 
information regarding changes in design, the strength of parts, 
and the effect upon the strength of various parts of changes in the 
design, was Ensign C. J. McCarthy. The design work was 
started at the plant of the Curtiss Engineering Corporation in 
Buffalo, and in December, 19 17, was removed to the new plant 
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of this corporation which had just been completed at Garden City, 
L. I. It is interesting to note in connection with this removal that 
all those engaged upon this design work completed their work 
in Buffalo at the usual time in the afternoon, were carried to 
Garden City on a special train at night, and reported for work 
at the Garden City plant on the following morning, without any 
loss of time on the design work. 

The design, because of the immense amount of detail involved, 
seemed to progress very slowly and it was not until January 19, 
1918, that it was finished sufficiently to begin the building work 
of the machines. For this construction work a contract was made 



Vectois Showing Longitudinal STAsnjry From Wind Tunnel Data 
-|- Centeb of Gravity. Angles Are Measured Between the Thrvst 
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with the Curtiss Engineering Corporation for four complete sea- 
planes. For these craft, the Navy Department was to supply three 
of the hulls, and all the engines. The fourth hull was to be built 
by the Curtiss Engineering Corporation, A contract was let 
on the basis of actual cost plus 10 per cent for profit. 

To facilitate construction, various parts were made under sub- 
contracts from the Curtiss Company. The principal ones which 
, may be noted are as follows. Wing panels, control surfaces, 
and wing struts, were built by Locke & Company of New York 
City, expert manufacturers of high-class motor car bodies. Metal 
parts were made by Unger Brothers, Newark, N. J., manufacturers 
of silverware, jewelry and all kinds of metal articles ordinarily 
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handled by jewelers. Later, to expedite the production of metal 
parts, some of these were manufactured by the Beaver Machine 
Works of Newark, and some by Brewster and Company of New 
York City. Wing tip floats were built by the Albany Boat Com- 
pany, builders of high-class steam launches and motor boats. 
These, later were replaced by larger floats built by the Naval Air- 
craft factory of Philadelphia. The outriggers supporting the tail 
were built by the Pigeon-Fraser Hollow Spar Company of Boston, 
makers of masts and spars for racing yachts. The gasoline tanks 
were built by the Aluminum Company of America of Pittsburgh. 
The construction of these tanks was the largest and most difficult 
job of this nature ever undertaken by any aluminum manufacturer. 
Two of the hulls to be supplied by the navy were built by Lawley 
& Sons of Neponsit, Mass., and one by the HerreshoflF Manu- 
facturing Company of Bristol, R. I. These hulls were built 
on the basis of cost, plus 10 per cent profit on an estimated cost, 
with the understanding, if the cost could be reduced below the 
estimated cost, the contractor would be paid 10 per cent on the 
estimated cost, and, in addition, 25 per cent of the difference 
between the actual and the estimated costs. 

To assist the Curtiss Company in expediting the production 
of these parts, and to aid in every way in the construction and 
assembly of the machine, four officers attached to the office of 
the writer, were detailed to work with Mr. Gilmore of the Curtiss 
Engineering Corporation, who had been placed in full charge of 
the construction work on these four machines. Only because of 
the faithful work of these officers was it possible to complete the 
first of these flying boats in September, 1918. 

This boat, known as the NC-i, had a power plant which con- 
sisted of three low compression direct drive liberty engines, 
arranged to drive tractor propellers. This arrangement was chosen 
because of the necessity of keeping the weights of the motors for- 
ward to bring the center of gravity in the required position with 
respect to the center of lift. After actual tests of the machine it 
was fotmd that slight variations in the position of the center of 
gravity had practically no effect upon its operating characteristics, 
and it was decided to change the a^rrangement on the third and 
fourth boats to two tractor motors and one pusher motor. This 
installation was later decided on for the second boat as well. 
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trial flight which was made, it was decided to place in the bow 
of the machine, 15 feet forward of the leading edge of the lower 
engine section wing panel, a sand load of 1755 lbs., so that with 
the weights of cooling water, pilots, mechanicians, fuel and oil, 
the center of gravity would coincide with the center of lift. This 
would bring the gross weight of the machine in flying condition 
up to 16,500 lbs. 

The first test of the NC-i was made on October 4, 1918. In 
this test, though the craft was very tail heavy, its operation as a 
whole was very satisfactory, and indicated that the work of the 
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designers had been a success. It was found necessary, subse- 
quently, to make slight changes in the position of the horizontal 
stabilizer to neutralize this tail heavy condition, but, otherwise, 
no radical changes were necessary in the design or construction. 
It might be interesting at this point to note briefly some of 
the opinions of this craft gathered during the time of its con- 
struction. After the hull of the first machine had been completed 
and preliminary assembly had been partly carried out. Colonel 
Porte of the Royal Air Force, who had been associated with 
Mr. Glenn Curtiss in the design of the America, the boat which 
was built in 1914 for Mr. Rodman Wanamaker, for a trans- 
Atlantic flight, visited the Curtiss Engineering Plant and looked 
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this arrangement of engines, the machine got away successfully 
with a load of 28,100 lbs. 

There are several objections to the double tandem arrange- 
ment of engines described in the preceding paragraph. The 
efficiency of operation of the two engines in tandem can never be 
equal to the efficiency of operation if the two engines were set 
up in separate nacelles; in case of failure of one of the tractor 
engines, the pusher engine becomes exceedingly inefficient because 
of the propeller of this engine having been designed to operate 



Docking the " NC-2." 

in the slip stream of the tractor engine ; and there is an excessive 
torque on the rudder which would result from an attempt to 
keep the plane to its course if one or both of the engines in one of 
the tandem nacelles should fail in operation. 

To obviate as far as possible the difficulties just outlined, it 
was decided to install in the NC-^ and NC-4, four engines ar- 
ranged with one tractor and one pusher in tandem in the center 
nacelle, and one tractor engine in a nacelle on each side of the 
center. This arrangement would provide for a better efficiency 
of operation and for fewer difficulties in operation due to a 
breakdown 6i any one of the engines. Trials made on the JVC-J 
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The engineer on watch is held responsible for the satisfactory 
operation of the engines, and can tell from the readings on the 
instrument board what changes in conditions are necessary to 
make the operation satisfactory. 

To provide a reserve of cooling water, a 20-gallon auxiliary 
water tank is carried in the hull. By means of a system of copper 
piping and a hand pump, water may be supplied to any one of the 
four radiators. The radiator vent pipes are attached to copper 
tubes leading back to the auxiliary tank. In this way any vapor 
or steam formed in the radiators is condensed in the tubes and 
led back to the supply tank. The only loss of water, therefore, 
would be due to leakage. 

In the engineers' compartment are located, also, the wireless tele- 
graph and wireless telephone instruments. The former is made up 
of two sets, one for use in the air with lOO-feet antennae trailing 
downward from the tail support, and with power supplied from an 
air driven generator, and an auxiliary set for use when on the 
water, with the antennae carried on the skid fin masts above the 
upper wing panels, or for emergency in the air, a short trailing 
antennae. The former set has a radius of 300 miles, and the latter 
one of 75 miles. The latter set was so arranged that it could be 
used also for the wireless telephone connections. For communica- 
tion between members of the crew of a boat, an intercommunicat- 
ing telephone set was provided. Connections of this set were so 
arranged that the wireless telephone receiving set could be plugged 
into the intercommunicating set, and all members of the crew 
could hear reports coming in by wireless telephone. 

In the stern compartment there is installed a wireless direction 
finding compass. This is an adjustable wireless receiving coil, 
with an indicator attached. As the position of the coil is changed 
the intensity of the sound in the wireless receiver changes. When 
this sound is a maximum, the indicator attached to the movable coil 
gives the bearing of the sending station. 

Such is the story of the design and construction of the NC 
flying boats. The performance of these machines in the recent 
trans- Atlantic flight, both in the air and on the water, shows the 
excellent results that may be obtained by the application of real 
engineering principles of design to the solution of problems 
seemingly as impossible of solution as was this one when first 
proposed by Admiral Taylor. 
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A POST GRADUATE COURSE IN EXPOSITION 
By H. C. Washburn, U. S. Naval Academy 



Introduction 

In 1916, at the request of the Secretary of the Navy, the 
Society for the Promotion of Engineering Education appointed 
a committee to inspect the Post Graduate School of the Naval 
Academy, and to make recommendations concerning its needs, 
as well as to compare it with other technical schools. Among the 
recommendations of this committee was the following: 

The work of the Post Graduate School should not be confined to the 
year which the students spend at Annapolis. The school should be a living 
force permeating the entire corps of officers of the Navy. All graduates 
of the Naval Academy, in whatever' branch of the service, should be 
encouraged to correspond with the officers of the Post Graduate School 
and to resort to them for advice and assistance in any technical problems 
with which they may have to deal. The Post Graduate Department should 
send out printed or typewritten information which it considers of service 
to officers, and should keep in touch with them after graduation. The 
School must not become an ... . institution for a few .... men. Every 
officer in the Navy should feel that it is his school whether he has ever 

been a student there or not The School should be liberally supported 

by Congress, and recognized as a most important and valuable branch of 
the Navy Department. 

Further to accentuate the increasing importance and the en- 
larged possibilities of the school, two concrete illustrations will 
suffice: First, the Post Graduate School now has a large and 
well-equipped building of its own. Since its foundation as 
the School of Marine Engineering in 1909, and until its studies 
were temporarily stopped by mobilization in 1917, it had occupied 
cramped and inadequate quarters in the loft of the Marine Engi- 
neering and Naval Construction building, Isherwood Hall. It 
opened its post-war career, however, in the spacious structure 
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formerly used as the Marine Barracks, which for some months 
previous had been thoroughly remodeled and renovated. Sec- 
ondly, as evidence of the complete recognition of the school's 
standing and prestige, it is worth while to quote from the address 
delivered by the Secretary of the Navy at the opening exercises, 
June 16, 19 19. Mr, Daniels then said, in effect, that in the future 
no naval officer " should reach the rank of captain unless he had 
had engineering experience, and particularly in this Post Graduate 
School." 

This article on one of the so-called non-technical courses at 
the Post Graduate School is written, then, partly because it is 
consonant with the recommendations of the visiting committee 
in 1916, and partly as the beginning, however modest, of a possible 
series of articles in the Naval Institute which shall keep the naval 
service in touch with the school, and, what the committee might 
well have added, as equally or more important, keep the school 
in touch with the service, by discussion and correspondence. 

One of the less strictly technical courses at the Post Graduate 
School is chosen as the subject of this article because the scientific 
courses in the curriculum are being reorganized, and the methods 
to be followed in the near future, no less than the schedule, have 
not as yet been definitely decided upon. 

Recent Developments in Engineering Education 

Before describing, however, a specific course in Exposition 
adapted to the requirements of the Post Graduate School, it 
seems necessary to consider the fact that the circumstances to be 
found at a post graduate school for naval officers differ to a 
considerable degree from the circumstances to be found at the 
leading civilian technical colleges. Not only is the naval profession 
distinct from all others, but the time available for all courses 
at the Navy's Post Graduate School is much less than the time 
given to study at institutions of a technical character with which 
it may to some extent be compared. 

For these reasons the problem involved in planning a course 
in English for the Post Graduate School at Annapolis will be 
more clearly understood if we outline the background, or the 
recent developments in engineering education which have aroused 
the keenest interest of leading engineers, engineering societies. 
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and the presidents and faculties of engineering schools. A brief 
review is therefore givei> of recent discussions tending to improve 
courses in English for technical institutions. 

Although the Society for the Promotion of Engineering Edu- 
cation was founded in 1892, and has held annual meetings since 
then, there is as yet no general agreement as to the material and 
methods to be used in English courses. Engineering Education, 
the magazine of the Society, established in 1918, has published 
in almost every month's issue one or more articles discussing the 
question, and the Society has appointed a standing committee 
to investigate the problems involved in English courses. This 
committee on English is composed of C. W. Park, Chairman, 
University of Cincinnati ; Frank Aydelotte, Massachusetts Insti- 
tute of Technology ; J. R. Nelson, University of Michigan ; and 
S. A. Harbarger, New York City. In its preliminary report 
{Engineering Education, June, 1919) the committee makes the 
following statement : " From communications received since the 
re-opening of the colleges, it is evident that the temporary sus- 
pension of the usual courses has been in some respects beneficial. 
Instructors show a disposition to revise their subject matter and 
methods, and they bring to the revision a variety of experience 
and a fresh point of view, gained in some form of war service. 
The new start in all lines of instruction makes the time a propitious 
one for a re-examination and, where desirable, a reconstruction 
of the curriculum." It is evident from the foregoing statement 
that the committee expects substantial improvements in the teach- 
ing of English in engineering schools; it is also evident that 
at the present time they consider the situation to be in general 
unsatisfactory. 

Their report then refers, as might be expected, to the most 
thorough investigation of engineering education ever undertaken, 
namely, that of Dr. Charles R. Mann, whose report upon his three 
years and more of effort devoted solely to this subject was pub- 
lished in 1918 by the Carnegie Foundation for the advancement 
of Teaching. In order to appreciate the value of Dr. Mann's 
report, and hence give it its true weight, it should be understood 
that his exhaustive investigation — to quote the President of the 
Carnegie Foundation, Dr. Henry S. Pritchett — " arose out of the 
action of a joint committee on engineering education, repre- 
senting the principal engineering societies. More than three years 
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ago (or about 1914) the committee had gathered a consider- 
able amount of material bearing on the subject, and had come 
to the opinion that the work could be best carried out by the 
employment of some one trained in applied science, who should 
devote his entire attention to the study, working under the general 
direction of the committee and in touch with it. The Carnegie 
Foundation agreed to appoint such a man and to bear the expense 
of the study. Professor Charles R. Mann, of the University of 
Chicago, undertook the work under these conditions." Such is 
the prestige of the Mann report that it is still being studied by 
the heads of engineering schools the world over. 

Therefore, if we cannot find in this highly respected bulletin 
of the Carnegie Foundation some definite idea of the status of 
English courses in engineering schools, we cannot find it anywhere. 
Accordingly, the more important points dealing with this division 
of Dr. Mann's report are quoted in the following extracts : 

With regard to instruction in English, the engineering schools may be 
divided into two approximately equal groups, the one composed of those 
schools that maintain the current standard college course; and the other 
composed of those that are trying to discover a type of work better suited 
to engineers. In the standard type, of course, the student studies a text- 
book of composition and rhetoric, learns the rules of correct punctuation 
and paragraphing, together with the four forms of discourse, and then 
writes themes on assigned subjects selected by the instructor to give 
practice in either description, narration, exposition, or argumentation. 
In some schools the strict adherence to this plan is mitigated [sic] by 
allowing a choice from among several assigned subjects. The accompany- 
ing study of literature consists of a brief survey of the lives of great 
writers and the analysis of selected passages from their writings. This 
well-known type, of course, was developed during the latter half of the 
past century for the purpose of making English an acceptable substitute 
for the classics in high schools and colleges. 

Doubtless because the professional engineers have been so frank in 
their demand for better training in English, about half of the engineering 
schools are experimenting with their methods of teaching this subject. 
These experiments are so varied in plan and execution that it is not possi- 
ble to classify them. One of the more radical of these is described in 
Chapter X. 

The description thus referred to is as follows : 

Perhaps the most striking experiment with this aim is that now being 
made by Professor Frank Aydelotte in cooperation with the members of 
the department of English of the Massachusetts Institute of Technology. 
At this school English is a required subject for all students throughout 
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the first two years. The first half of the freshman year is devoted to 
general composition, with the object of eliminating the more common 
errors of construction and of leading the student to see that excellence in 
writing comes not so much from the negative virtue of avoiding errors as 
from the positive virtue of having something to say. 

The work of the second term of the freshman year begins with a class 
_ discussion Si such questions as : What is the difference between a trade 
and a profession? What is the meaning of the professional spirit? What 
should be the position of the engineer in this new era of the manufacture 
of power — that of hired expert or that of leader and adviser? Is the 
function of the engineer to direct only the material forces of nature, or 
also human forces? Such questions readily arouse the interest of engi- 
neering students and bring on thoughtful discussion, in which different 
points of view are expressed by the students and debated with spirit. 
Essays by engineers are then assigned for reading, and after further dis- 
cussion each student is asked to write out a statement of his own position 
on the mooted questions. These themes are criticized in personal confer- 
ences in which faults are corrected by asking the writer first what he 
intended to say; and, second, whether the sentence or phrase in question 
really says it, rather than by reference to formal rules of grammar and 
rhetoric. Those who have had experience with this work claim that once 
the habit of self-criticism from the point of view of the idea is estab- 
lished, the student makes astonishing progress in the ability to express 
himself clearly and independently; he gathers hints from all sources; and 
in ways too complex for pedagogical analysis he is more likely to acquire 
such power over language as he is naturally fitted to possess, than he is by 
current formal methods -^ 

Having discussed the question: What is engineering? the class pro- 
ceeds in the .same manner to wrestle with such problems as; What is the 
aim of engineering education? What is the relation between power of 
memory and power of thought? Is there any connection between a liberal 
point of view and capacity for leadership? What qualities do practical 
engineers value most highly in technical graduates ? . . . . What is the rela- 
tion of science to literature? The authors read in connection with the 
discussion gradually change from engineers to scientists like Huxley and 
Tyndall, and then to literary men like Arnold, Newman, Carlyle, and 
Ruskin. The student seems to read this material with no less keen inter- 
est than was shown for the writings of engineers ; so that through his own 
written and oral discussion of masterly essays each comes to work out for 
himself some rational connection between engineering, with which he 
began, and literature, with which he ends. No orthodox point of view is 
prescribed; his own reason is the final authority. 

A similar experiment along analogous lines is being made by Professor 
Karl Young [formerly Professor of English at the Naval Academy] and 
his colleagues in the department of English at the University of Wiscon- 
sin. Reports indicate that this type of course is a great success there also. 
The materials used in both these courses have been reprinted in book form 
for the convenience of the classes. [ Aydelotte : English and Engineering. 
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New York: McGraw-Hill, 1917; The Oxford Stamp, Essay X. New 
York: Oxford Press, 1917; Foerster, Manchester & Young: Essays for 
College Men. New York: Holt, 1913.] 

Non-Technical Courses at the Post Graduate School 

Before proceeding to explain the bearing of the* course in 
Exposition at the Post Graduate School upon the problems thus 
discussed in the foregoing review of developments in engineering 
education, it should be stated that the course in question is to 
be, if present plans are carried out, one of four non-technical 
courses, or " half-courses," since perhaps all of them will be 
scheduled for not more than an hour or two a week, and will 
extend over not more than four months. In addition to Exposi- 
tion, there will probably be a course in Methods of Study, one 
in what may be called the Humanities, not yet definitely planned, 
and one in Political Economy. The course in Exposition, there- 
fore, should be considered in its relation to three other courses, 
as well as in terms of a single course. 

The Course in Exposition 

It is clear that the methods used during the second term at 
the Massachusetts Institute of Technology, however excellent 
for that school, are not altogether adapted to the Navy's Post 
Graduate School. In the first place, the Technology course is 
for freshmen — whose average age is perhaps between eighteen 
and nineteen — while the courses at the Post Graduate School, 
Naval Academy, are for commissioned officers in the Navy — 
who have been graduated from the Naval Academy it least five 
years, and who are on the average about twenty-seven years old. 
Moreover, the post graduate student officers, if they have had not 
more than the elementary course in English at the Naval Academy, 
and have been out of touch with English studies for a least five 
years, are nevertheless men whose experience and whose posi- 
tions of responsibility place them in a very different category 
from the students in the first year, or in any year, at the Massachu- 
setts Institute of Technology. 

Also, the element of time available for a given course, when we 
compare the two institutions, brings out another important differ- 
ence. One the one hand, we are considering a half term which 
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is but one-fourth of the whole course of two years; on the 
oth^r hand, we are obliged to deal with a naval post graduate 
school whose entire course — at Annapolis — lasts but one year, 
and in that year the course in Exposition is given three times, 
to three different groups of officers, so that the duration of the 
course itself is limited to sixteen weeks, with one hour a week, 
and possibly not more than fourteen hours, all told. In fact, 
the course must be planned for fourteen hours, with the possibility 
of short extensions. 

All the factors being duly considered, it becomes necessary 
to organize a course in Exposition which shall be as practical as 
it can possibly be made, and which shall be adapted as closely 
as possible to the circumstances and the needs of the post graduate 
student officers. With the most recent developments of engineer- 
ing education as the background, and with the well-nigh unique 
situation at the Post Graduate School in the immediate fore- 
ground, what shall be done ? It is hoped that officers in the naval 
service who are interested in the solution oi such a problem 
will offer their suggestions, and criticize the outline of the course 
herewith presented. It is hoped, further, that once a solution 
is found, naval officers who desire to increase their proficiency 
in writing on professional subjects will have a course at hand 
which they cati feel confident will be sound in theory, workable 
in practice, and the result of naval experience. For if it is well 
adapted to the requirements of the Post. Graduate School, it 
ought to be, in large measure, adapted to the studying time and 
the practical requirements of naval officers throughout the service. 

Theory of the Course 

Each student is assigned a definite, practical objective. This 
objective is an article on a professional subject, so written as to 
be acceptable, if not more than acceptable, for publication in the 
Naval Institute Proceedings, the Journal of the American 
Society of Naval Engineers, or any other magazine devoted to 
articles on technical subjects, or professional subjects, either 
primarily or occasionally. 

^ Each student is left free to choose his own subject, provided 
that he knows enough about it to make more than a minimum of 
research unnecessary. It is assumed that he is especially inter- 

62 
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ested in the professional subject chosen, and that the subject 
is suited in a general way to the purposes of Exposition, as dis- 
tinguished from Narration or Argument. At the third recitation, 
however, or one week before the class submits a revision of the 
first outline of the article, any student has the opportunity to change 
his subject. 

The main work of composition throughout the course is the 
organization or planning, the writing, and the revision — in several 
stages — of the article. These successive stages in the composition 
of the article, though logical in their order, are not continuous. 
Monotony is avoided, and the student is led to return with more 
enthusiasm to the writing of the article, by the assignment 
of intermediate stages of study and practice. Each intermediate 
stage leads up to the next main task of composition. 

Although the course is based upon a similar one given to the 
post graduate student officers in 19 17, it has been revised in the 
light of experience. Nevertheless, the exaggeration of the mechan- 
ical aspect of structure in the Whole Composition and the Para- 
graph is deliberate, and has been found to be effective. 

The first part of the course deals with the Whole Composition — 
its purpose, organization, convergence, and conclusion. In the 
very first lesson assignment, the class is directed to submit three 
statements: (i) The title of the article; (2) The reason for 
writing the article — a brief explanation of the effect or result 
desired; (3) The conclusion of the article — ^that is, a preliminary 
draft of the final paragraph. This method is similar to the state- 
ment of the Mission as the first stage in the Estimate of the 
Situation, as conducted at the War College (see Naval War 
College Pamphlets, Series i. No. 2: Estimate of the Situation, 
by Rear Admiral Austin M. Knight, U. S. Navy, published by the 
U, S, Naval Institute, April, 1915). 

Assiuning that the course must be planned for not more than 
fourteen hours, the successive stages of the course, in their order 
and time allotment, are as follows: 

1. The Whole Composition, 4 recitations. 

2. The Paragraph, 4 recitations. 

3. The Sentence, 3 recitations. 

4. The Word, 3 recitations. 
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If, however, more than fourteen hours should be available, 
the additional recitations would be devoted to the third stage. 
The Sentence, and the fourth stage, The Word. If less than 
fourteen hours should be available, or, for instance, eleven hours, 
the fourth stage would be omitted and the first three stages would 
receive the same number of hours, 4, 4, 3. The theory involved 
is that at least four hours should be spent in organizing the Whole 
Composition before it becomes worth while to study the division 
into paragraphs, and the internal structure of the Paragraph; 
and, likewise, that four hours should be spent in studying and 
revising paragraphs before it becomes worth while to take up 
the structure of the Sentence. This does not mean that the 
structure of sentences and the use of words is less important 
than the first two stages. It does imply, however, that for the 
purposes of the course, any stage except the first would be futile 
without the preceding and preparatory stage. 

To classify the four stages, they may be considered as forming 
two groups, distinctively different, as follows : 

Prevision: The Whole Composition and the Paragraph. 
Revision: The Sentence and the Word. 

This difference is made clearer if we compare it with the 
difference between Strategy and Tactics, by saying that Prevision 
in Composition corresponds to Strategy in War, and that revision 
corresponds to Tactics in battle. In other words, the Whole 
Composition and the Paragraph can be planned in advance, while 
the Sentence and the Word should be handled spontaneously 
in actual writing, at first, and afterward subjected to careful 
revision: " For," says Barrett Wendell, a notable master of the art 
of teaching composition, " there is no fact in human experience 
more settled than this : to do anything thoroughly well we must 
not stop in the act to consider how we are doing it. Action of 
any kind may and should be carefully planned ; things once done 
may be and should be rigorously scrutinized. But the time to 
plan is before work begins ; the time to criticize is after the work 
is done." 

By the study of the Whole Composition and the Paragraph, 
then, th^ students acquire a " doctrine," or are " indoctrinated " 
in the principles of composition and Exposition. While it may 
also be said that they are indoctrinated in the principles of structure 
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of the Sentence; and in the use and choice of Words, they can 
continue the practice of writing sentences and words the rest of 
their lives, whereas they are not apt to stydy the principles of 
planning the whole composition and the paragraph except in a 
course such as the one in question, under the guidance and criticism 
of an instructor. 

The recitation hour is divided into two parts: (i) a lecture, 
of thirty minutes or less ; (2) a test or tests, lasting thirty minutes 
or more. In this way, the university lecture method is combined 
with the Naval Academy recitation method. 

Constant use is made of mimeograph notes, not only for the 
sake of definiteness in instruction, but in order that the students 
may keep the notes permanently in their possession for future 
use. Indeed, the value of modern mimeographing in education has 
not been fully recognized. It increases to an extraordinary degree 
the efficiency of both teaching and learning, and enables the classr 
to cover much more ground than they could otherwise cover in a 
given time. The nature of the mimeograph notes used in the 
course in Exposition is in general as follows: Lesson schedules, 
issued a few days in advance of the recitation ; notes on structure, 
with concrete examples for illustration; outlines of all lectures, 
given out after the lecture ; folded sheets, with test questions on 
one side and answers to questions on the reverse side. 

In correcting the first draft of the article (handed in at the 
sixth hour) , attention is paid solely to the division into paragraphs, 
and transitions between paragraphs. The second draft, in which 
the student is concerned mainly with the internal structure of 
each paragraph, is corrected exclusively for such structure. The 
third and the fourth drafts, each one being a revision of half 
of the article for sentence structure, are corrected for sentence 
structure only. The final draft, submitted at the last hour of the 
course, is written and corrected with regard, exclusively, to the 
use of words, their selection, their number, and their combinations 
or phrasing. 

Serious errors of form are corrected throughout the course, 
but these corrections are made in blue pencil, to distinguish them 
from rhetorical corrections, made in red pencil. This apparently 
trivial detail is intended to make clear the fact that corrections 
of form (spelling, grammar, punctuation) are decidedly less 
important than rhetorical corrections. The class is told that 
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corrections of form are subsidiary to rhetorical criticism, that 
the former will be reduced to a minimtun, and that the marks 
assigned will be based almost entirely upon the proficiency with 
which the students apply the larger principles. 

The three textbooks upon which the lesson assignments are 
based are used mainly as material for exercises and examples, 
both in preparation, and during the recitation hour. They are 
very different in purpose, and are combined to give the class a 
broader point of view than any one textbook could offer. Of the 
three books, the one most frequently used, because it consists 
mainly of examples of Exposition, is Fulton's Expository Writing, 
(the MacMillan Company, 1912). The others are Stevens and 
Alden's Composition for Naval Officers (the Lord Baltimore 
Press, 1919), and Woolley's The Mechanics of Writing (D. C. 
Heath & Company, 1916). 

^ Although lack of space forbids a description of the lessons, 
lectures, and tests in detail, a list of the lecture subjects and 
of the authors whose writings are studied in Fulton's text-book 
will give a general idea of the methods used. 

Titles of Lectures 

1. Unity: Limitation and Convergence; the Conclusion. 

2. Coherence: Order and Sequence; Transitions. 

3. Clearness: Proportion and Emphasis; Subheadings. 

4. Interest: Concreteness : Comparison; Illustration. 

5. What Is a Paragraph? 

6. Similarities in Structure between the Whole Composition and 

the Paragraph. 
v7. The Paragraph as a Mechanism. 

8. Deductive and Inductive Paragraphs. 

9. The Pre-Determination of Sentences: Parallel Construction 

and Transition. 

10. Similarities in Structure between the Paragraph and the 

Sentence. 

11. The Sentence as the Focus of Structural Principles. 

12. The Principles of Word Choice. 

13. Accuracy in Words : The Bearing of Etymology on Accuracy. 

14. Good Use and Vocabulary : The Habit of Word Criticism and 

Word Observation. 
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Of the examples of Exposition studied and analyzed, the 
following are characteristic: 

A selected article in the Naval Institute Proceedings. 

What Is Education? Huxley. 

Refining Crude Petroleum. Tower. (The Story of Oil.) 

The Importance of Dust. Wallace. (The Wonderftd Cen- 
tury,) 

On Yeast. Huxley. 

Americanism: An Attempt at a Definition. Brander 
Matthews. (Parts of Speech.) 

The Relativity of All Knowledge. Spencer. (First 
Principles.) 

The Ideal Historian. Macaulay. (Essay on History.) 

Literature. Cardinal Newman. (The Idea of a University.) 

The Chemist in the Industries. Richardson. 

The Web-foot Engineer. Brooks. 

Two Kinds of Education for Engineers. Johnson. 

Racial Elements of English Character. Matthew Arnold. 
(On the Study of Celtic Literature.) 

The Value of Education in Science. Mill. (Discussions and 
Dissertations.) 

Equality. James Bryce. 

The Rhythm of Motion. Spencer. (First Principles.) 

Modern Chemistry and Medicine. Richards. 

The Problems of Astronomy. Newcomb. 

Stephen B. Luce : An Appreciation. Rear Admiral Bradley 
A. Fiske, U. S. Navy, (reprinted by permission from the 
Naval Institute). 

The British Navy at the Time of the American Revolution. 

Rear Admiral French Ensor Chadwick, U. S. Navy, 

(abridged from the Introduction to The Graves Papers, 

and Other Documents Relating to the Naval Operations 

of the Yorktown Campaign. Reprinted by permission 

of the Naval History Society). 

For variety, and more informal illustration of principles, certain 

reference books are in addition placed at the disposal of the class. 

Among these are: 

Sea Warfare. Rudyard Kipling. 

Elements of the Great War : The Battle of the Marne. Hilaire 
Belloc. 
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The Grand Fleet, 1914-1916, Its Creation, Development, and 

Work. Admiral Viscount Jellicoe of Scapa. 
Copies of recent numbers of The World's Work, 
The Ship That Found Herself, Steam Tactics, A Fleet in 
Being, etc. Kipling. 
In conclusion, the following reproduction of the folded mime- 
ograph sheet used for the test during the first hour of the course 
will indicate the nature of the tests assigned: 

United States Naval Academy Post Graduate Department 

COURSE IN EXPOSITION 
The Whole Composition — I Topic Card Test 

1. Each student is given a shuffled pack of cards. The pack contains 
20 cards, and each card contains a topic sentence taken from an article in 
the Naval Institute Proceedings for March, 1919, entitled: ' 

" Some Ideas about the Effects of Increasing the Size of Battleships " 

2. The article in question contains 79 paragraphs. These paragraphs are 
grouped under six main divisions or main headings, including the Fore- 
word and the Conclusion. There are thus six main topics and seventy-nine 
sub-t6pics, or eighty-five topics in all. As the majority of the paragraphs 
are very short, and deal with minor details, the selection of twenty topics 
for this test is sufficient to give a clear idea of the outline of the article. 
The topic sentences representing the six main divisions are included in the 
pack of cards. 

3. Problem, — (i) Arrange the cards in logical order. Time allowed: 
fifteen minutes. (2) Select the six cards which you think represent the 
six main topics of the article (i. Foreword; 2. First Main Topic; 
3. Second Main Topic; 4. Third Main Topic; 5. Fourth Main Topic; 
6. Conclusion). Write these six main topics down in outline form on 
theme paper. Time allowed: ten minutes. (3) Compare your outline 
with the key on the folded side of this paper. i 
(Fold on this line) 

Key to Topic Card Test 
Full Outline for Cards 
I. Foreword: Shipbuilding .... is a matter of continuous progress. 
II. The Qualities of Naval Ships .... 

1. Useful displacement is apportioned according to intended 

service. 

2. The total displacement .... is made up of the following .... 
III. Battleships Considered Singly .... 

1. Armament. 

2. Protection. 

3. Mobility .... (Of all the qualities which a battleship should 

have, none is more disputed than that part of mobility 
which speed supplies.) 

4. Endurance. 



^ 



V 
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IV. Probable Limits of the Size of Battleships. 

I. The locks of the Panama Canal .... should take a ship 
980 feet long and iio-foot beam. 
V. Numerous Battleships Considered Together, 

1. Coordination of available forces is employed in two principal 

ways, i, e., strategy and tactics. 

2. The tactical considerations involved .... 

3. Considerations of strategy .... 

4. Certain economic considerations .... 
VI. Conclusion: 

1. Summary: The battleship of increased size, considered singly, 

can carry more fighting power, be protected for more effec- 
tive resistance, have higher speed under all conditions, 
greater radius of action, and greater cruising life. 

Battleships of increased size, considered together, are of 
greater tactical value, of greater strategic value, and of 
greater economic value. 

2. The decision is definitely in favor of the battleship of in- 

creased size. 
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THE IDENTIFICATION OF STARS IN CLOUDY 

WEATHER 

By Captain Armistead Rust, U. S. Navy 



I. An unknown star may be readily identified by means of the 
Star Identification Tables (H. O. Publication No*. 127) when its 
altitude and azimuth have been observed. In cloudy weather, how- 
ever, at night, when there is much motion on the ship and particu- 
larly when the altitude of the star is high, it is not convenient to 
obtain a compass bearing of the star. 

For the purpose of star identification the azimuth may be 
obtained, without the use of the compass, from two observed alti- 
tudes as shown below. 

From formula 285 of Chauvenet's Trigonometry (loth edition), 
we have : 

AA=cos ZaL + cos M Ad— cos L sin ZA^ (i) 

Let L and d be constant, then : 

A/^=: —cos L sin ZLt, (2) 

If Af = I minute of time = 15' of arc, we have : 

Rate of change of altitude in i minute, 

A/ii=7?,»=— cos L sin Z, (3) 

hence, 

sinZ=-:^secL. (4) 

15 

Rm may be found from the difference between two altitudes, 
observed in quick succession, expressed in minutes and decimals, 
divided by the interval between the observations in minutes and 
decimals of time. To be exact, unless the ship be on a course at 
right angles to the bearing of the body, the rate of change of 
altitude in one minute, Rm, found by observation must be cor- 
rected for the run of the ship ; that is, if K minutes is the speed of 
the ship per hour, then K seconds is the speed per minute and the 
correction = 7^" cos {C^Z), where C= course and Z=: azimuth 
of the body, which is found by using the observed rate of change 
per minute and Plate I. Enter the Traverse Tables with iC" as 
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a distance and {C^Z) as a course, then the correction is found 
as a difference of latitude, to be subtracted from the ob- 
served change of altitude per minute when the ship is moving 
towards the body, and to be added when moving away from the 
body; in other words, when (C-^Z) is less than 90°, subtract; 
when (C'^Z) is greater than 90°, enter with the supplement of 
(C'-~Z) and add the correction. The above rules apply when the 
body is rising ; when falling, add when approaching, and subtract 
when separating. As a rule, this correction is not necessary for 
finding the approximate azimuth for the identification of stars, 
except in very fast ships whose coufses are nearly towards or 
away from the observed body. 

After finding Rm find the azimuth from Plate I by taking i?« 
on a vertical scale, the intersection of the horizontal line through 
this point with the curve corresponding to the latitude of the ship 
fixes a vertical line which determines the azimuth at the bottom or 
top of the diagram, depending upon the compass quadrant in which 
the body lies, and this should be noted roughly at the time the 
altitudes are observed. The enlarged part of Plate I is for alti- 
tudes near the meridian. 

2. To find the hour angle of the star from Table I : 

TABLE L-FOR FINDING THE HOUR ANGLE 



I llu complcle tabic the anelci in column* A and B, and in Ihe hca 
every 1*; the loBarithii)ic_differcnM> are (iven in eolumn D and 



uired. FoFHtealiiTiagst 



.1 
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Table I was computed with a view to having a compact Time- 
Azimuth Table for all latitudes and declinations and for finding 
the great circle courses when the distance is not known, as well as 
for finding the hour angle in star identification ; in other words, it 
was designed to solve the following equations : 

Cot it cos i{L^d) =cos ^90°-^^ + ^)!^ tan ^(Z + M). (5) 
Cot it cos ^90°-i(L-d) l^ = cos i(L + d) tan ilz^M). (6) 
Cot i\ CQS i(L^-^L^) =cos ^90° -i(L^ + L^) } 

tanKQ + Q). (7) 
Cot ik cos ^go^'—i^L^^L^) }'=cos i(L^+L2) 

tan^CQ-Cs). (8) 

Cot iZ cos i{L^h)=cos -{90°-i(L + /i)}- tan i(t-\-M), (9) 

Cot iZ cos «{9O°-i(L^/0 }:=:cos HL + h) tan ilt^M), (10) 

Here we are concerned with formulas (9) and (10) only, and 
the altitude, h, is always given the same name as the latitude, L. 

To find the hour angle, given the true altitude and azimuth of 
the star, from the elevated pole, and the latitude of the observer. 

Enter Table I with iZ in column A, and opposite iZ and under 
i(L^h in the headline AB take out log X] under 90°— ^(L-^ft) 
in the headline AB find this log X, and take out the angle X oppo- 
site in column B. 

Opposite iZ in column A and under 90° —^(L — A) in the head- 
line AB take out log Y ; under i{L-\-h) in headline AB find log Y 
and the corresponding angle, Y, opposite in column B. 

Then, when L>A we have, t=X-\-Yy and when L<.h we have, 
i=X-Y, 

Hour Angle from Azimuth Tables 

3. As Table I contains about 36 pages it is too long to reproduce 
here, nor is it necessary for the purposes of this paper, as the 
Azimuth Tables may also be used for finding the hour angle of a 
star when its altitude and azimuth are given when the Star Identi- 
fication Tables are not available. Table I is shown in skeleton 
form to indicate its use. 

To find the hour angle : 
J Enter the Azimuth Tables in the latitude of the ship with the 
Jazimuth as an hour angle and the altitude as a declination ; the 
corresponding azimuth is the hour angle of the star. 

In order to find the hour angle from the Azimuth Tables it is 
necessary to first determine the name of the declination, which may 
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be readily done from Table II, for which the writer is indebted to 
Commander H. L, Rice, Professor of Mathematics, U. S. Navy, 

TABLE II.— VALUES OF Q 



Express the latitude in degrees and tenths as Q in the table. 
Mark North latitude + and South latitude — . 
When the azimuth is found at the top of the table, Q is +. 
When the azimuth is found at the bottom of the table, Q is — . 
The declination has the sign of Q + l?!i^. 

To Find the Declination 

4. After finding the hour angle the declination is readily found 
from Plate II by entering with the azimuth on a vertical margin ; 
the intersection of the horizontal line through this point with the 
altitude curve of the body, numbered at the top of the diagram, 
fixes a vertical line, the intersection of which with the horizontal 
line through the hour angle, taken on a vertical scale, determines 
the declination of the body, which is marked N. or S., as shown 
by Table II. 

From the local sidereal time subtract the hour angle when West, 
or add it when East, the result is the right ascension of the star, so 
that having both the right ascension and the declination the star 
can be found with certainty in the star list. 

Example i. — At sea, August 10, 1904, in Lat.ii°37' N,, Long. 
8i°09'W., about 5.30 a. m., observed two altitudes of a bright star 
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through a rift in the clouds, bearing to the S'd and E'd, altitude 
cor.— 9' ; G. S. T. of 2d observation 8*^I2"»I7^ 

As the ship was rolling heavily at the time no accurate bearing 
could be taken. What star was observed? 



Watch times 


Obs. altitudes 


5''33"'23' 


25°33' 


5 35 43 


26 04 


Interval 2 20 


Diff. 31 


3i'-T-24=i3.3'=i?m. From Plate I, Z = N. 115° E. 




r(a) 


iZ=S7°3o'. 


X- 


(b) 


Uh-L)= 7°09'. 




(c) 


go''-iiL+h)=7i°i4'. 




■ • • • 

r(a) 


iZ = 57»3o'. 


Y- 


(d) 


90°-KA-i-)=82°5i'. 




Ce) 


UL + h) = 18' 46'. 



Proceed as directed in paragraph 2 and we find : Log X= 9.801 1, 
and X=63°. Also, log 7=8.8901, and 7=4^42'. 

As L<h, then t<M and ^=Z-y:±s8°i8' = 3*^S3"*i2». 

Note that in the groups for finding X and Y, (a) is the same 
in both, and (d) and (e) are the complements of (b) and (c) 
respectively. 

G. S.T. of 2d Obs. 
Long., West 

L. S. T. 

Star's H, A. = t 

Star's R. A. 



8**i2™i7« 
53 36 
247 41 
3 S3 12, add. 



640 53 

Enter Plate II with Z=ii5° on the right margin and the hori- 
zontal line through this point cuts the altitude curve for 26° in a 
vertical line which intersects the horizontal line through hour angle 
58** 18' on declination curve 16^30', which is marked S. by Table II. 

From the star list in the Nautical Almanac we find the star was 
a Canis Majoris (Sirius), R. A. 6^40^55^ and dec. i6°35' S. 

To find the hour angle in this case from the Azimuth Tables, 
enter H. O. Publication No. 120 in Lat. 12*^ with 115° =7*^40°* in 



3 AND ton tA I (^IKULb UlAbKAM plate II. 



6'S 

> 

z 

O-o 

i 

o 

o 
z 

o 

4 
&■ 

or 
5' 

D' 
5" 



tikajSin A cos t- sin C. cos f90'-l5) 
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the hour angle column, and in the 26° decUnation column we find 
58^*04' = 3*" 52"x6* for the hour angle of the star. 

Example 2. — At sea, February 26, 1901, 6.30 p. m., L. M. T., 
weather overcast and cloudy ; the altitude of an unknown star of 
about the 2d magnitude, seen through a break in the clouds, was 
29^30' (true) , bearing N. 74° W. Lat. by D. R. 35° N., Long. 60° 
W. What was the name of the star ? 

(a) i^ = 37°. 

(b) i(L-fc)= 2^45'. 

(c) 90°-Ki+/») =57^45'. 



X< 



(a) iZ=37° 

FUd) go^-iCi'-A) =87^15'. 

(e) i(L + A)=32''i5'. 

From Table I, we have: Log X=o.i223, and X=68°. Also, 
log F=8.8o22, and F=4°i8'. 

As L>h, f = H. A. = Z+F; hence, H. A.=72°i8'=4»»49°^i2». 

L. M. T. 6»*30°oo^ 

R. A. M. S. 22 22 33 
Cor. G. M. T. I 43 

L. S. T. 4 54 16 

Star's H. A. 4 49 12 (West) 

Star's R. A. o 05 04 

Enter Plate II with ^=74° on the left margin, the horizontal 
line through this point cuts the altitude curve for 29^30' in a verti- 
cal line which intersects the horizontal line through the hour angle, 
72*^18', on the curve for 28^30', the declination of the star, which 
is North by Table 11. The star is a Andromedae, R. A. o^03"x9% 
dec. 28^33' N. 

The numbers at the top and bottom of Plate II mark the curves. 
These are altitude curves when the azimuth is taken on the margin 
and declination curves when the hour angle is considered on the 
margin. 

To find the hour angle from the Azimuth Tables, 74° =4^56°. 
Enter H. O. Publication No. 120 in Lat. 35'' with 4^56°^ as an hour 
angle, and the altitude, 29*30', as a declination we find, Z=72''24' 
-^4*^49^36^ — the required hour angle. 
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Example 3. — At sea, February 6, 1903, Lat. 16° S., Long. 38° 12' 
W., observed the following altitudes of a star to the N'd and Wd. 
Cloudy weather with a heavy sea so that no accurate bearing could 
be taken by compass. What star was observed ? Ans. a Leonis. 



Obs. alts. 
20° 18' 

19 39 



W. t. 
5*'o5™o7* 
5 08 00 



C— W=3^o8™i3" 

Chro. fast of G. M. T., o^2o°»i3» 

Altitude correction, —7'. 



In 2°'53* change in altitude = 39' and Rm= 13.52', and from Plate 
IZ=S. iio°3o'W. 

(a) i^=55°i5'. 

X^ (b) i(A-L)= 2^ 

(c) 90°~i(^+A)=72°. 



Y\ 



(a) 4^=55^15'. 

(d) 9o^-i(A-L)=88^ 

(e) i(L + A) = I8^ 



From Table I: Log X= 9.8448 and X=66°. Log ¥=8.3880 
andY=i°3o'. 

As L<h then t=X- 7=64*^30', or hour angle=4^i8°». 

From Plate II with Z=i 10^*30', /i=20° and hour angle 64*^30', 
we find the declination, 12*^30', marked North by Table II. 



w. t. (mean) 
C-W 

Chro. 
Chro. cor. 

G. M.T., Feb. 5 
R. A. M. S. 
Cor. G. M. T. 

G. S. T. 
Long., West 

L. S. T. 
Star's H. A. . 

Star's R. A. 



S»^o6°»33« 
308 13 



8 14 


46 


- 20 


09 


19 54 37 


20 57 so 


3 


16 


16 55 43 


232 


48 


14 22 


55 


4 18 


00 



1004 55 



To find the hour angle from the Azimuth Tables, enter H. O. 
Publication No. 71, Lat 16°, dec. 20°, contrary name. We find 
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that the hour angle, 7^22"= 110^30', is not given, so we enter with 
the supplement of this hour angle, 4*^38°* and the supplement of the 
corresponding azimuth, 1 15^30', or 64'*3o'=4*'i8™, is the hour 
angle required. 

The right ascension and declination here found correspond to 
oLeonis (Regulus). 

After finding the hour angle and declination enter the Azimuth 
Tables with these to see whether the azimuth so found agrees with 
that given, thus verifying the work. 

5. When the star is on or \er\ near the meridian, so that its 
hour angle is practically o, the star's right ascension may be 
assumed equal to the local sidereal time and its declination may be 
readily found by applying its zenith distance to the latitude by 
dead reckoning. 

6. The writer has found Plate II very convenient for finding 
the altitude at which to set the sextant in order to pick up a particu- 
lar star in the early evening twilight, or to find Venus or Jupiter 
by day. 

From the local apparent time, at which it is desired take the 
observation, find the local sidereal time, to which apply the star's 
right ascension to obtain its hour angle and take its azimuth from 
the tables. 

Enter Plate II with the hour angle on the margin ; the intersec- 
tion of the horizontal line through this point with the declination 
curve of the body fixes a vertical line, the intersection of which 
with the horizontal line through the given azimuth determines the 
altitude curve of the star. 

Example 4. — In the early evening twilight, at sea, February 26, 
1901, Lat. 35° N., Long. 60° W., what was the altitude of a Andro- 
medae at 6.30 p. m., L. M. T., when the star's hour angle was 
4*»49°»i2« and its azimuth N. 74° W.? Star's declination 28^30' N. 

From Plate II the altitude was 29° 30'. Set the sextant to this 
altitude and at the proper time by watch sweep the horizon over 
the pelorus set at N. 74° W. Thus the reflected image of the star 
may be easily seen on the horizon long before the eye can catch the 
direct image in the sky. 
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FUELING AT SEA 
By Commander H. C. Dinger, U. S. Navy 



In time of war the question of fuel supply for patrol, convoy, 
and scouting vessels, and for all men of war operating on extensive 
overseas operations becomes most important. It is unhandy, 
dangerous, and sometimes impossible to go to a port to refuel, and, 
therefore, the problem of fueling at sea requires a solution. In 
smooth water, the problem of taking on board either coal or oil 
becomes quite simple, but it is at times undesirable to stop the 
vessels en route, and a dead calm is not always at hand. What is 
desired is to fuel vessels while underway at fair speed in an 
ordinary swell or seaway. This can and has been done. 

In a dead smooth sea, the vessels can be taken alongside and 
tied up much the same as in port, but if there is any swell or sea- 
way, this is dangerous. To accomplish the transfer of fuel in 
anything but a smooth sea, one of the vessels must be towed. 

Numerous experiments have been made with special coaling at 
sea gears, in which the vessel taking the coal is towed by the fuel 
vessel, and the coal is carried by a special cableway, from the stern 
of the collier to the forecastle of the vessel. These installations 
require a great deal of special gear, and require a long space of 
time to rig, and the rate of delivery is so slow that this system is 
impractical, and is not used in actual practice. The files of the 
Proceedings of the Naval Institute contain several accounts of 
such coaling-at-sea experiments. In general, the transfer of fuel 
by towing astern has not been a practical success. There is an 
alternative method, towing abreast, which Jias much gre?it^r 
promise of success, and requires little or no extra gear on the fuel 
vessel, and no extra gear or attachments on the vessel receiving 
the fuel. 

It is a comparatively easy operation to take a vessel in tow 
abreast and maintain her position — a steady almost exact posi- 
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tion — well clear of the side. With a vessel maintained in this 
position, coal can be transferred by bags from boom ends, or by 
means of movable pipes from fuel vessels fitted with coaling 
towers. A coaling tower is a device operating a self-filling bucket 
chain, or coal elevator. The coal being dumped at the top of the 
tower into a hopper, from which coal pipes are led to the point 
where coal is to be landed. These devices have been used suc- 
cessfully for years on coal barges, and for unloading ore, sulphur, 
etc. The bucket chain is adjustable, and end can be lowered as 
necessary into the hold. The coaling tower can be mounted on 
tracks, so as to be capable of being moved to any point of the coal 
hold. Designs of these towers have been prepared, which are 
adaptable to naval colliers. Two or three of such towers, each 
operated by an electric motor, would replace all the elaborate 
winch, bucket and derrick gear now fitted to our naval colliers ; 
and would be a big improvement in cost of operation as well as 
safety. 

With these coaling towers, coaling might be accomplished 
through flexible tubing, which would be almost the same thing as 
coaling through a hose. 

As far as is known, the first actual oiling of vessels at sea in 

•m 

rough weather was done by the U. S. S. Maumee in May, 1917, 
when a division of destroyers was oiled on the way across the 
Atlantic. 

The gear used was as follows : 

A lo-inch manila line was led from the bow of the fuel vessel, 
taken outboard and stopped along the rail; a 2-inch messenger 
was bent on the end. Two 6-inch breast lines were provided with 
heaving lines. Two 3-inch lines of oil hose were connected to the 
oil line, and were supported on a wooden carrier suspended from 
boom end, the line supporting this carrier being led to a winch, 
and tended by winch man. 

The manner of coming alongside, taking lines, etc., is indicated 
in the instructions prepared for the occasion, quoted as follows : 

Prepared on U. S. S. "Maumee" for Gun)ANCE of I>estroyers Oiling 

AT Sea 

I. Gear. — All supplied by fuel ship. 

lo-lnch Bow Spring. — This line is led from the bow of the fuel ship and 
stopped Along the rail; a 2-inch messenger is bent on about 50 feet. from 
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end and stopped along to end. This line should be taken in on destroyer 
bow through bitts just forward of bridge. Take messenger to capstan and 
assist handling by hand ; cut stops as they come to bitts. Take turn around 
base of gun mount as indicated on sketch and secure end to bitts on opposite 
side. Be sure that hawser is secure around base so that it will not ride up 
on mount. As soon as end is secured notify, fuel ship, which will then heave 
in to place destroyer in proper position. Put lashings around and over 
bitts to prevent hawser jumping. 

2. Breast Lines, d-Inck. — Forward, take in through bitts forward of 
forward gun, then to bitts forward of capstan. Do not secure to capstan 
as it may be damaged. This line must be securely fastened as a very 
heavy strain may come on it. 
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3. After Line. — Take through bitts in wake of deck house, secure, and 
stand by to tend. 

4. Hose. — The hose, two lines, are led together through a wooden carrier 
supported from boom. Near end of hose, there is a wooden yoke to which 
is attached a handling line. The hose should be handled on board destroyer 
with this line, not with end of hose. Rail should be broken down and 
clear where hose is taken on board. Get ends of hose and hose yoke on 
destroyer, secure yoke and then put ends of hose in tanks. Pumping will 
start as soon as destroyer reports ready. 

5. Handling of Destroyer. — Come along on parallel course, speed about 
!8 knots,; distance about 50 feet from fuel ship; slow down to keep abreast 

fuel ship, ease in or out as necessary, but do not drop aft too far and get 
under counter. When lo-inch spring is fast, drop down on it slightly and 
let fuel vessel take in on breast lines till desired position is reached, about 
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40 feet from side, then maintain about 4 knots, just keeping slight or 
occasional strain on lO-inch spring. Destroyer will then ride to lo-inch 
spring and forward breast. Do not head out suddenly as tbb will break 
away the forward breast Speed up if necessary to take strain off lo-inch 
spring and keep from swinging in too close. 

The breast lines keep the destroyer in and prevent bose being carried 
away. Destroyers can come abreast and make connections in moderate 
sea without danger if precautions mentioned are adliMwl to. The prin- 
dpal darker is coming too close and throwing stem in. There is a snctioD 
nnder counter and destroyer should keep out of this. A speed of about 
5 knots is maintained by fuel ship. This is necessary in order to steady 
fuel vessel and enable her to steer a straight course. The fuel vessd must 
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steer a straight course ; rolling is not objecrionaMc, bnl yawii^ is,— beace 
sea sbonld be abeam or shgbtly forward of beam. 

6. Before coming alongside destroyer should have her fwrcastle dear, 
rail dear for hose, have lashings ready. ca|istan ready and n 
where the lines are to be )ed. Unes mnst be I'/ry sccnr^ f: 

In smooth ik«atheT one destroyer can he taken on each sde. and in cafan, 
dcstroit'crs can m^ce fast and receive oil as in port. 

The firs! lime that ihis was tried m^as in a moderate sea, as Ac 
attached photc^n^ph will indicate. The destroyers were catch coled 
in aboni two honrs, and oil was delivered at from 30,000 to 40,000 

gxDons an honr. In some cases destro^trs were connected np and 
oil being pnmped 00 board in 15 minntes from tiie tine the 
destroyer passed die stem of fuel \xsscl, this being done wiA a 
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vessel that had never previously gone through the operation. With 
practice, a destroyer could no doubt connect' up in lo minutes. 

In rough sea the fuel vessel makes a lea, taking sea a little 
forward of beam. In smooth weather a destroyer can be taken on 
each side while steaming 8 to lo knots, one vessel connecting up 
while the other is having oil delivered. When towing abreast, both 
vessels are entirely and instantly under full control of their engines 
and helm. Lines can be cast adrift without danger of fouling 
screws. The whole operation can be viewed by the captain from 
the bridge of each vessel, and the two vessels are in dirept verbal 
communication all oi the time that they are close to each other. In 
towing astern or from the quarter, this is not the case, and unless 
the officer in control of either vessel can see fully what the other 
is doing, difficulties are likely to be presented. 

With fuel vessels thus arranged as mentioned above, a fleet 
can maintain the sea indefinitely. Fueling cannot be attempted in 
very rough weather, but a fairly smooth sea can usually be found 
in the course of several days, except in specially tempestuous 
waters. 

The method employed with destroyers can be used for much 
larger vessels, though perhaps it could not be done in as rough 
a sea. 
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Captain David Potter PC, U. S. Navy, 

Change in Board, tendered his resignation as a member of 

of Control the Board of Control, and his resignation 

was accepted by the Board with regret on 
August 12, 19 19. 

Life, regular and associate membership, 5652. 
Membership New members : 7. Resignations : 27. Dropped : 

9. Deaths: (15) 
Lieut. Commander R. O. Baush, U. S. N. 
Lieut. Commander Richard M. Elliot, U. S. N. 
Lieut. F. D. Blakely, U. S. N. 
Midshipman R. G. Campbell, Jr., U. S. N. 
Lieut. T. T. Bower, U. S. N. 
Ensign S. S. Cutler, U. S. N. 
Lieut. J. S. Spaven, U. S. N. 
Lieut. J. W. Gale, U. S. N. R. F. 
Ensign W. E. Bingham, U. S. N. R. F. 
Lieut. Theodore Andersen, U. S. N. 
Captain R. C. Bulmer, U. S. N. 
Commander F. R. King, U. S. N. 
Lieut. W. F. McWhirk, U. S. N. 
Major E. A. Perkins, U. S. M. C. 
Commodore C. G. Bowman, U. S. N. 

The annual dues ($2.50) for the year 1919 are now 
Dues payable. 

Regular and associate members of the U. S. Naval 
Institute are subject to the payment of the annual dues until the 
date of the receipt of their resignation. 

All members are urged to keep the Secretary and 

Address Treasurer informed of the address to which Pro- 

of CEEDiNGS are to be sent, and thus insure their receipt. 

Members Members and subscribers are urged to notify iht 

Secretary and Treasurer promptly of the non-receipt 
of Proceedings, in order that tracers may be started. The issue 
is completed by the isth of each month. 
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The Institute Book Department will supply any 
Book obtainable book, of any kind, at retail price, post- 

Department age prepaid. The trouble saved the purchaser 

through having one source of supply for all 
books, should be considered. The cost will not be greater and 
sometimes less than when obtained from dealers. 

The attention of authors of articles is called to 

Reprints of the fact that the cost to them of reprints other 

Articles than the usual number furnished, can be greatly 

reduced if the reprints are struck off while the 
article is in press. They are requested to notify the Secretary 
and Treasurer of the number of reprints desired when the article 
is submitted. Twenty copies of reprints are furnished authors 
free of charge. 

Authors of articles submitted are urged to fur- 
lUustrations nish with their manuscript any illustrations they 

may have in their possession for sudi articles. 
The Institute will gladly co-operate in obtaining such illustrations 
as niay be suggested by authors. 

Original photographs of objects and events which may be of 
interest to our readers are also desired, and members who have 
opportunities to obtain such photographs arc requested to secure 
them for the Institute. 

Whole Nos. 6, 7. 10. ij> 14^ i>. 17, 145. 146, 147, 

Notice i49> and 179 of the Proceedings are exhaosted; 

there are so Kuaixy calls for single cof»es of these mnn- 

tersi that the Institute offers to pay for copies thereof returxBed in 

good condition at the rate of 75 cents per copy. 
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FRANCE 

French Naval Policy. — It goes without saying that a power's use of its 
colonies depends on the command of the sea. The lessons of the war have 
combined with the financial situation and the temporary suppression of 
the German Navy in completely changing the naval policy of France. 
Previous to the war the Republic built mainly battleships, "arbitres des 
batailles," and neglected scouts and other fleet auxiliaries. Gunnery was 
considered to be the deciding factor and speed was systematically sacri- 
ficed. To-day the bulk of French admirals favor the application by France 
of the famous principles of Admiral Aube, the founder of the "jeune 
ecole," who, some thirty years since, advocated that the most reliable ele- 
ments of strength in a navy reside in "le nombre, la vitesse, Tinvulner- 
abilite, la specialization." The able Admiral Daveluy, chief exponent in 
France of the doctrines of Mahan, has been convinced by the war and 
come round to those views. He is urging the construction by France of 
numerous submarifies, of swarms of bombing seaplanes and of the fastest 
destroyers and light cruisers in the world, speed having been proved the 
most important element of success. With the exception of England, no 
power enjoys a strategic position so favorable as that of France for the 
utilization of flotillas, especially of aviation, that instrument of control of 
narrow seas. Admiral Ronarch Cfifty-four years of age), the glorious hero 
of Dixmude, is to realize the new program. — Army and Navy Journal, 8/16. 

The Black Sea Mutiny. — The Minister of Marine made an excellent 
speech before the House concerning the unhappy events in the Black Sea. 
He set himself the task of establishing the true facts with precision, and 
to examine into the causes with a high degree of impartiality. His clear 
explanations wherein his sense of his oflicial responsibilities is attuned to 
ins humane sense of the circumstances, are of the kind to give one a proper 
appreciation of the events, and also to restore calm. He concluded as 
follows: 

" One conclusion is deduced from these facts. The events in the Blade 
Sea must be considered from a viewpoint taking into account all the cir- 
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cumstances, both moral and material, which accompanied them. The 
attempt to debauch our crews took place at a time when France was con- 
fronted by a maximum of danger, the moment when the last peace ^propo- 
sitions were about to be sent to our enemies. 

" The men did not understand that they could become accomplices in a 
move which had for its aim the saving of Germany, the defrauding of 
France of the reparations without which she could not live, — ^and leaving 
her with nothing but her sorrows and her ruins. 

" Bolshevism is a poison which Germany introduced in Russia to destroy 
her. The poison did its work. She set about to destroy France by the 
same process, but she failed. The navy remained faithful to its duty. 

" We must not be weighed down by the disorder of a few hours. During 
the war French sailors have everywhere conducted themselves with hero- 
ism, never ceasing in their fight against the submarine, day and night. 
These brave ones, who have permitted France to live and to prepare for 
the victory, are the ones who have shown the true valor of the bluejackets. 

" Two bad days do not efface nor cause forgetfulness of the four years 
of he'roism spent in the service of the country. 

" Part of the risks of war in all long conflicts are the moral and social 
crises which suddenly spring up. Although fatal to the conquered, the 
victorious peoples feel them no more than as a discomfort or as a warning. 

" Indiscipline and defeat, discipline and victory are similar terms. 

" Having won the war, it is necessary, in order to gain peace, to over- 
throw the conspiracy of evil forces loosed against France. 

" The Government counts on the aid of every Frenchman to accomplish 
the task in which it will not fail." 

At the root of all naval rebellions we always find one of these three 
complaints: insufficient food; also often the two others, too severe disci- 
pline and too long away from ashore. 

Such were the complaints of the squadron of Morard de Galles which 
revolted in 1794 in Quiberon Bay; such were those of the British fleet in 
February, 1797, when it had just barely averted the terrible menace result- 
ing from the French attempt to concentrate the naval forces of Brest, 
Cartagena, and the Texel. It was then that the red fls^ appeared for the 
first time on board a man of war, and also, I well believe, what are now 
called " Soviets.*' 

The British sailors named in each ship twelve members of the crew 
which had charge of the interior discipline of the ship, and two dele- 
gates per ship, who, meeting on board the Sandwich, under the chairman- 
ship of the famous Richard Parker, a common sailor, ordered the 
movements of the fleet. Blood was shed, and yet England was at war 
with France! Finally, by measures of justice and benevolence toward 
these erring men, and also by rigorous measures against the leaders and the 
incapable among the officers, all returned to their duty. 

The sailors daimed an increase of pay, a bigger and better planned 
ration, a more equitable division of the proceeds of prizes, more advan- 
tages for the wounded, and leave to visit their families on returning 
from sea. All this was granted, but Parker was condemned to death and 
executed; several cruises, better chosen and properly conducted restored 
order and discipline in the crews. The rebellion had lasted three months. — 
La Vie Maritime et Fluviale, 6/25. 

GERMANY 

The End or the German Navy. — The dramatic end of the German Navy 
at Scapa Flow is an event in history which has much greater significance 
than the vanishing of the mushroom menace created in less than two decades 
by one of the most wrong-headed men the world has ever known. In the 
first place it stamps the nation which has just signed the peace as one which 
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is neither honorable nor chivalrous, nor appreciating in the smallest degree 
the true spirit of sportsmanship. In the second place this incident brings 
out in greater prominence the gross miscalculations made by Germany 
when she attempted to wrest the trident from British hands. The Germans 
built their navy under conditions which gave them all that mechanical 
science could afford, they used it with absolute unscrupulousness,, and were 
protected so far as their own territory was concerned by impregnability, 
and yet they did not produce a result which was commensurate with the 
cost involved or the personnel absorbed from the nation. They overlooked 
the fact that we were an island nation, and being dependent on the sea for 
our very existence, we had acquired by long experience a sea sense which 
could not be artificially produced by other people, particularly a purely 
military nation, under different conditions. When faced with the serious 
problem of defending the Empire, what did our mariners do? They pa- 
tiently and earnestly laid down to their job and exercised their inherited 
faculties^ and sea spirit against overwhelming odds in the first instance, 
until their dogged perseverance and fruitful resource brought home to their 
enemies the rugged truth, that do what they could it was impossible to 
overcome the pluck and initiative of the British mariner, whether he 
belonged to the navy, the mercantile marine, or ,the fishing industry. The 
criticism which has been passed on the Admiralty as to the opportunities 
available for scuttling the German Fleet rests on very flimsy grounds, as 
we fail to see what could be done to exercise surveillance over ships that we 
could not guard with our own men, particularly as the preparation for the 
simultaneous sinking of a number of ships could be carried out without any 
evidence of such preparation being made. The only thing which we think 
might have been done would have been to move the vessels into shallower 
water if any idea existed as to an intention to scuttle them. We have 
always thought from the first that the most satisfactory course was the one 
originally suggested to sink them in a formal way in the Atlantic. The 
value and utility of the ships were very small to any country to whom 
they might have been allotted for the reason that a war vessel is always 
built around the armament, and therefore these vessels, if used in the 
manner suggested, must have been re-equipped with new armament and 
navigating instruments of entirely different types to those originally em- 
ployed, and consequently the cost involved was not commensurate with the 
end achieved. Further that when so refitted they would have been quite 
obsolete. The sinking of the ships by Admiral von Renter compares very 
unfavorably as a naval incident with the conduct of Admiral Count von Spee 
in the Falklands Islands battle, which stood out as a fine example of courage 
and chivalry. — The Marine Engineer, July, 1919. 

The Krupp Gun Factories. — The Kolnische Volkszeitung states that 
the firm of Friedrich Krupp has fitted out its former gun carriage work- 
shops for the construction of locomotives and 'railway cars. This firm has 
gfuaranteed the Prussian State a yearly delivery of over one thousand loco- 
motives and over two thousand freight cars. 

German Long Range Guns Used in Bombarding Paris. — The Miliiaiy 
Technical Reznew, completing an article which appeared in a former issue 
gives some interesting particulars regarding the so-called long distance guns 
which bombarded Paris. 

The article is part of an interview with Professor Rausenberger who 
invented those renowned guns. Although Professor Rausenberger was not 
willing to say much, the writer of the article is in a position to state that 
about eight heavy guns bombarded Paris. They were 21 and 23 cm. guns. 

The 23 cm. guns were old 21 cm. guns which had been bored out. They 
always fired with a constant elevation of 50 degrees. The 21 cm. gun 
attained a range of 130 kilometers. 
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Their range could be changed in modifying the charge; moreover, this 
was also done to spare the guns as much as possible. 

The French claim that three such guns were destroyed by their artilleiy 
and flying machines. That is not true for none of them have ever been hit 
by the enemy. One of them could no longer be used, as a shell exploded in 
the bore of the gun. 

Generally speaking, it may be said that the French artillery which fired 
at the long distance guns, was very well directed from the beginning, for 
many German gunners were killed when the French fired for the third time. 
Although the French fired several hundred times with heavy guns, the 
German long distance guns were never hit. When the Germans withdrew, 
all of their long distance guns were removed to safety. 

There were three groups of long distance guns, one being located near 
Crepey, about 119 kilometers from the central point of Paris, one south of 
Gugny and one west of Frere-en-Tardenois. JThe Germans advanced their 
long distance guns as soon as the strategic situation permitted them to do 
so. They also advanced their long distance guns in order to use them much 
longer, by reducing the charges. 

Professor Rausenberger claims that on the ground of his experiences with 
the 21 and 22 cm. guns he will undoubtedly be able to construct guns of 
a larger caliber (30 cm.) having a range of 150 kilometers. Everything 
had already been prepare^ to construct such guns, with which it would have 
been possible to bombard both the mouth of the Thames and London from. 
Cap-gris-Nez, near Calais, without being hindered from sea. — The Military 
Technical Review, June, 1919. 

How Germany's Pre-War Tonnage is Being Apportioned. — In one of 
the May issues of the Hamburger Nachrichten, Rear- Admiral HoUweg, of 
the German Navy, discusses the future status of Germany's merchant fleet, 
which at the beginning of the war amounted to about 5.5 million registered 
tons. In the spring of 1914, the German Empire i>ossessed no less than 
1 121 steamers and 136 sailing ships of more than 1000 gross tons. On 
January i, 1914, 80,000 sailors were employed in the German merchant 
fleet 

Through capture and seizure in enenly ports at the beginning of the war, 
about one million gross tons of German shipping was lost immediately. 
Another 325,000 tons were captured on the open sea, including 125,000 tons 
which were forced to leave the asylum of the Suez-Canal only to become 
an easy prey of the English cruisers. About 2.5 million tons took refuge in 
neutral ports. Whenever neutral countries joined the Entente the ships 
tying in their harbors became liable to seizure. In this way 620,000 tons 
were taken over by the United States; Portugal and her colonies seized 
230,000 tons; Italy acquired- 170,000 tons, Brazil 239,000 tons, China 21,000 
tons, Peru 43,000 tons, Uruguay 42,000 tons, Siam 18,000 tons, Cuba 16,000 
tons. With the collapse of Germany's allies, another portion of her mer- 
chant fleet fell into enemy hands, viz., 80,000 tons which had sought refuge 
in ports of the Black Sea and in Austrian harbors. 

As a compensation for losses suffered through submarine warfare, 22,000 
tons of merchant shipping were turned over to Spain and 38,000 tons to 
Holland. Chile and Argentina took over 60,000 tons during the war for 
their own use and without prejudice to the property rights of German 
shipowners. 

Tonnage Surrendered to Allies. — Originally the Allies by an agreement 
signed at Brussels obtained the surrender of all German merchant steam- 
ers in excess of 4000 tons. Of such steamers there were 177 of 1,414,000 
tons in home ports. Forty- three of these were passenger steamers with an 
aggregate tonnage of 424,000 tons. The number of German steamers of 
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4000 tons and upwards interned in neutral ports is shown in the following 
table : 

Country No. Tons 

Spain 15 108,123 

Canaries 16 104,314 

Dutch Indies 25 224,763 

Colombia 3 I4»ii6 

Mexico, Eastern Coast i 5,544 

Mexico, Western Coast 9 44,099 

Danish West Indies i 5,544 

Norway 2 18,000 

Argentina 10 71,083 

Chile 45 274,211 

Holland 20 149,907 

Sweden 8 49,H3 

Russia 3 13,790 

158 1,082,607 

Forty-two of these of 151,200 tons were passenger steamers. The vessels 
lying in Chilean and Argentine ports have had their machinery damaged 
and are not immediately available for service. 

Later on the Allies insisted upon the surrender of all ships of more than 
1600 tons and less than 4000 gross tons, whose aggregate tonnage amounted 
to 504,700 tons. This brought up the total of German shipping demanded 
by the victorious powers to three million tons. Upon the earnest pleas of 
the German shipping delegates, however, they were allowed to retain tem- 
porarily vessels of 158,975 tons subdivided as follows : 

Class Gross tons 

All German Tankers 77,225 

Ordinary Steamers 78,214 

One Cable Steamer 3,536 

Total 158,975 

As a result of this concession, ships of a total tonnage of 2,842,000 have 
only to be surrendered to the Allies. 

Recapitulation of Losses. — The losses incurred by the German merchant 
marine can therefore be recapitulated as follows : 

Tons 

Lost at the outbreak of the war through capture and seizure. , 1,000,000 

Lost during the war through further seizures by new belligerents. .1,417,000 

Lost through the collapse of Germany's alHes 80,000 

Surrendered as compensation for losses through submarine war- 
fare (Spain and Holland) 60,000 

Taken over for temporary use (by Chile and Argentina) 60,000 

Surrendered or to be surrendered to Allies 2,842,000 

Total 5,459,000 

This figure corresponds almost exactly to the total tonnage of Germany's 
merchant fleet at the outbreak of the war. What tonnage is left in German 
hands is equivalent to the tonnage of the vessel construction in German 
yards during the war period. The amount of this is uncertain, but will 
probably not exceed 600,000 tons. 

Whetiier Germany will be able to recover any of her vessels captured in 
enemy ports is extremely doubtful. According to the terms of the armis- 
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tice, Germany had to surrender the vessels captured by her during the war 
and condemned as prizes in her courts. In complying with this provision, 
Germany reserved the right to make a similar claim* regarding captured 
German vessels. 

Under the terms of the Declaration of London and of the Hague treaty, 
German ships which were lying in enemy harbors at the outbreak of the 
war or which entered such harbors after the declaration of war ignorant 
of the existence of hostilities were to remain German. Not all the nations, 
however, participating in the war had ratified these declarations of inter- 
national law. As there was a clause in these treaties requiring all those 
participating to assent to them before they could become effective, the 
stipulations in question are not legally binding. The chances of Germany 
recovering any part of her surrendered tonnage are therefore not good. — 
The Nautical Gazette, 7/19. 

German Shipping. — German shipowners have become most despondent 
since the signing of the Peace Treaty. The freeing of the large European 
rivers and opening of the German ports to the ships of the Allies without 
discriminatory charges blocks the way for the resumption of previous 
German commercial practices. All nations can now trade on the Rhine 
and other rivers, besides there will now be freedom in trans-shipment at 
German ports. The stapelrecht, Schifferzunfte, umschlagrecht and similar 
ordinances will not serve to enable German shipowners to control the 
commerce of Central Europe as they formerly did. They cannot again 
be used for purposes of discrimination and preferential rating. 

Germans who realize what Germany has lost through the neutralization 
of the international waterways and the freeing of German ports declare 
that the Peace Treaty has sounded the death knell of Germany's mercantile 
marine. All her foreign transportation agencies and shipping businesses 
have gone to other nations. — Shipping, 7/ig. 

GREAT BRITAIN 

Naval Rivalry Deprecated. — In its leading editorial a recent issue of the 
Naval and Military Record speaking of the future development of the 
British Navy said: "The German fleet has disappeared .... and the 
only foreign power which has augmented its navy upon a large scale is the 
United States. In these circumstances it will not be easy to hit upon a 

working formula to represent our minimum needs We might, of 

course, base our future building programmes on the corresponding efforts 
made by the United States, but the objection to such a course is that it 
would imply a rivalry in armament between the very Powers on whom 
the world relies to prevent fresh wars. Few people in this country would 
approve of a naval policy which could in any sense be interpreted as a 
threat to our friends across the Atlantic." — Scientific American, 8/2. 

Royal Australian Navy. — The court-martial has been held into the 
conduct of the seamen and stokers of the Australia, who were charged 
with mutiny without violence at Fremantle early this month. It was stated 
in evidence that when the ship was preparing to leave Fremantle 100 men 
gathered on the quarter-deck in " liberty " clothes, and requested that the 
ship should remain another day in order that they might entertain friends. 
The request was refused, but when the order was given to let go, the 
engine-room telegraphed that the stoke-room watch had left the boiler 
room. Evidence was given that the accused men were of impressionable 
temperaments and were not bad characters. They were given sentences 
varying from two years' hard labor followed by dismissal from the 
service to 12 months' imprisonment. — Army and Navy Gazette, 6/2&. 
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Salvage Nineteen Scapa Flow Ships ; British to Hold No Inquiry. — 
One battleship, three h'ght cruisers, and fifteen destroyers of the former Ger- 
man Grand Fleet, whidi were scuttled by their crews at Scapa Flow, in the 
Orkney Islands, on June 22, are ready to be salvaged, it was announced 
to-day in the House of Commons by Walter Hume Long, First Lord of the 
Admiralty. 

Mr. Long said that the work was proceeding on three other destroyers. 
He said that there was no intention of holding a court of inquiry. — New 
York Times, 7/31. 

"U" Boat Pirates. — ^The Admiralty have submitted to the committee 
dealing with the violation of war usages the names of 71 German naval 
officers who are charged with the inception and practice of sea outrages or 
callous conduct. The protocol of the Treaty provides that the names of 
alleged offenders whose delivery for trial is demanded must be supplied 
by the German Government within a given time. The offences alleged in- 
clude the bombardment of non-military ports of the East Coast, sub- 
marine acts of exceptional callousness and brutality, the inception and 
conduct of submarine warfare generally, matters relative to the laying of 
mines under certain conditions, and other offences. Some of those named 
are actually in British custody. Every one of the accused is assured of a 
full and fair trial. — Army and Navy Gazette, 7/12. 

Submarines. — ^What the Sunday Chronicle calls a new submarine warn- 
ing is contributed to its columns by Admiral Sir Percy Scott. Submarines, 
he declares, have come to stay. The war has shown that they may be our 
greatest danger, and we must lose no time in making preparations against 
them. It is well to have this obvious truth pressed home. Sir Percy Scott 
points out that in many respects his prophecies about submarines made two 
months before the war began — ^when he was considered by many people 
to be a dreamer and scaremonger — came true. He evidently agrees with 
Sir David Beatty that it is a thousand to one against Jutland being the last' 
great sea battle, and thinks it useless to put faith in the League of Na- 
tions unless in peace we are prepared for war. Against the submarines of 
the future he suggests that our line of preparation is indicated by the success 
of the appliances and schemes which we put into use against the U-boats 
towards the end of the war. There seems to be an idea that the elaborate 
and successful anti-submarine organization at the Admiralty, because it 
was a product of the war, should now be demobilized, but if we are to be 
safeguarded against future possibilities it would be an entire mistake to do 
anything of the kind. — Army and Nat/y Gazette, 7/12. 

Tried to Sink the " Goeben." — Constantinople newspapers received here 
report that Turkish officers recently made an attempt to sink the former 
German cruiser Goeben at Ismid, Asia Minor, but were frustrated by Brit- 
ish officers. — New York Times, 8/1 1. 

JAPAN 

Two More Battle Cruisers to Be Built. — ^To complete the plans for 
the 8:6 squadron, the Minister of the Navy has proposed to our 39th 
Imperial Diet, appropriations for the construction of two (2) more battle- 
cruisers. 

These new battle-cruisers will be substituted for the present battle- 
cruisers, Koiigo and Hei, which will enter the second term of ship-age 
during the Taisho, nth year (1922). 

It has been decided to name the two new battle-cruisers Akagi and Amagi 
(each to be of 40,000 tons displacement). One will be built at Kure and one 
at Yokosuka. — Y or 020, a Japanese newspaper, 7/4. 
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The Delay in Building Ships for the Japanese Navy. — For the 
purpose of accomplishing the plans of our 8 : 8 fleet before the decided year, 
our Imperial Navy is now at work building ships at various places, as listed 
below : 
Battleships : 

Nagato at Kure. 

Mutsu at Yokosuka. 
Second-Qass Cruisers: 

Tenryu at Yokosuka Naval Station. 

Tatsuta at Sasebo Naval Station. 

Harima at Sasebo Naval Station. 

Tama at Mitsubishi Co. 

Kitagami at Sasebo Naval Station. 

Oi at Kawasaki (Private Co. Kobe). 

Kiso at Mitsubishi Co. 
First-Class Torpedo Boat Destroyers : 

Ohikaze at Maizuru Naval Station. 

Shimakaze at Maizuru Naval Station. 

Nadakaze at Maizuru Naval Station. 

Yakaze at Mitsubishi Co. 

Hakaze at Mitsubishi Co. 
Second-Class Torpedo Boat Destroyers: 

Momi at Yokosuka Naval Station. 

Kaya at Yokosuka Naval Station. 

Nire at Kure Naval Station. 

Kuri at Kure Naval Station. 

Nashi at Kawasaki Dockyard (Private Co. Kobe). 

Take at Kawasaki Dockyard (Private Co. Kobe). 

Kaki at Uraga Dockyard. 

Toga at Ishikawajima (Private Yard, Tokyo). 
Some submarines, torpedo boats, and other ships for special duty are to 
be built. I 

On account of the scarcity of materials and workmen during the war, 
and the high market price of materials the building of ships has been 
delayed greatly. But together with the end of the war, having on hand a 
surplus of labor and materials over industrial requirements there' will be 
no hindrance for the construction of cruisers and smaller warships. — 
Tokyo Nichinichi, a Japanese newspaper, June, 1919. 

Construction of Anti-Aircraft Guns by Japanese Navy. — Reflecting 
upon the rapid development of aeroplanes in all nations, our Imperial Navy 
has been conducting an investigation at Kure Arsenal to perfect anti- 
aircraft guns, especially for the purpose of defence against aeroplane 
attack. After designing the most complete and effective high-angle guns, 
at present our navy is making a large quantity of them rapidly, to install 
on war vessels from big warships down to submarines. Furthermore, if 
the expense is not restricted our navy has a plan to place them on the tops 
of high mountains which surround our naval ports, and secondary naval 
ports, to make complete defence against aeroplane attack. — Asahi, a Japan- 
ese newspaper, 7/4. 

New Japanese Battleship Launched. — The launching ceremony of the 
Nagato (30,000 tons) the largest battleship in the world, which is now 
under construction at the Kure Dock Yard, will take place this coming 
November. The ship is now being equipped. Most of her equipment may 
be accomplished before she is laimched. Heretofore the time required for 
installing the equipment was one year and four months. The Nagato will 
be fully equipped within the short time of five or six months after launching. 
This will break the recovd.—Mancho, a Japanese newspaper, 24/6. 
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Names of New Japanese Torpedo Boat Destroyers. — The torpedo boat 
destroyers which will be constructed during the Taisho 8th year (1919) 
were given names as follows : 
. Shiokaze, first class torepdo boat destroyer. 

Akikaze, first class torpedo boat destroyer. 

Yukaze, first class torpedo boat destroyer. 

Tachikaze, first class torpedo boat destroyer. 

Hokaze, first class torpedo boat destroyer. 

Kiku, second class torpedo boat destroyer. 

Aoi, second class torpedo boat destroyer. 

Hagi, second class torpedo boat destroyer. 

Susuki, second class torpedo boat destroyer. 

Fuji, second class torpedo boat destroyer. 

— Jiji, a Japanese newspaper, 5/29. 

The Japanese Navy is to Experiment With Electric Drive.- — As was 
expected, the Imperial Navy Department will set about to investigate con- 
cretely, sooner or later, electric drive for our warships. The Shibaura 
factory is now studying the manufacture of two or three kinds of electric- 
driven propellers of about 300-horsepower each. 

Some time during the spring of next year the electric drive will be in- 
stalled in special duty ships of 200 or 300 tons for the purpose of practical 
investigation. 

Admiral Kato, Minister for the navy, and Vice Admiral Tochinai, Vice 
Minister, are most earnest for the investigation. 

Probably during the 43d Diet, the estimated cost of the investigations 
will be laid before Parliament. — Tokyo Nichinichi, a Japanese newspaper, 
6/6, 

UNITED STATES 

Our New Battleships. — Battleship No. 53 for the United States Navy, 
to be named the Massachusetts, the contract for construction of which was 
awarded recently, will have a length of 684 feet over all, which is an increase 
of 60 feet over ships of the Idaho, New Mexico and Mississippi class, the 
largest now afloat in the U. S. Navy. Its extreme beam will be 106 feet, as 
compared with 97 feet 4]4 inches, the beam of the Idaho, In displacement 
there is a decided increase. The specifications require a displacement of 
43,200 tons, as compared with the Idaho's 32,000 tons displacement. Instead 
of specifying a certain degree of horsepower, the contractors are required 
to guarantee a speed of 23 knots, which is in itself a decided increase over 
the 21 knots that tlje ships now in operation are able to develop. 

The Massachusetts will be an oil burner, equipped with the new electric 
turbo-generator drive. Its battery will consist of 12 16-inch guns, mounted 
in two double-tiered turrets ; 16 o-inch guns, four 3-inch anti-aircraft guns, 
and a number of smaller guns for use on boats and for landing parties. In 
addition there will be two 21- inch submerged torpedo tubes. Its crew will 
consist of 1,129 wien and 62 officers. There will be additional accommoda- 
tions for 160 men in case it ever seems desirable to increase the complement 
of the ship. 

The Massachusetts, as well as her sister ship. No. 54, to be named the 
Iowa, will have the same large cryising radius that characterizes all recent 
American battleships. Their armament protection and under-water pro- 
tection against torpedo attack will be unusually complete and will include 
features which the experience of the war has shown to be of the most vital 
importance. They will also be equipped with a high-power radio. There 
will be a reception and reading room for the crew ; the men's quarters will 
be heated and ventilated by a system of warmed forced air. Complete hos- 
pital accommodations and dental offices are provided. Showers with hot and 
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Navy Department — Bureau of Construction and Repair 

VESSELS under CONSTRUCTION, UNITED STATES NAVY — DEGREE OF COMPLETION, 

AS REPORTED JULY 3I, I919 



Type, number and 
name 



Contractor 



Per cent of completion 



Aug. 1, 1919 



Total 



On 
ship 



July 1, 1919 



Total 



On 

ship 



battUshit^s 

43 Tennessee 

44 California 

4| Colorado 

46 Maryland 

47 Washington 

48 West Virginia 

49 South Dakota 

50 Indiana 

51 Montana 

Sa North Carolina 

53 Iowa 

54 Massachusetts 

Battle Cruisers 

I Lexington 

J Constellation 

3 Saratoga 

4 Ranger 

5 Constitution 

6 

Scout Cruisers 

4 

5 

6 

7 

8 

9 

10 

XI 

xa 

X? 

Mivcellaneous^ 

Fuel Ship No. 16, Brazos 

Fuel Ship No. 17, Neches 

Fuel Ship No. 18, Pecos 

Gunboat No. ai Asheville 

Gunboat No. aa 

Hospital Ship No. 1, Relief — 

Amm. Ship No. i» Pyro 

Amm. Ship No. a, Nitro 

Rep. Ship No. i. Medusa 

Destroyer Tender No. 3, Dobbin. 



New York Navy Yard 

Mare Island Navy Yard 

New York S. B. Co 

Newport News S. B & D. D. Co. 

New York S. B. Co 

Newport News S. B. & D. D. Co. 

New York Navy Yard 

New York Navy Yard 

Mare Island Navy Yard 

Norfolk Navy Yard 

Newport News S. B. & D. D. Co. 
Fore River S. B. Co 
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^ Miscellaneous vessels authorized but not under construction or contract (3) : 
I submarine tender No. 3. 
I destroyer tender No. 4. 
X transport No. 2. 
There are 154 destroyers, 62 submarines, 7 mine sweepers, 18 sea-going tugs, 19 harbor 
tugs. 12 oil tankers and 37 Ford eagles in varidus stages of completion. 12 destroyers. 
3 submarines, two mine sweepers, 7 ocean-going tugs and 8 Ford eagles were completed 
and delivered to the Navy Department during the month of July. 

There are 12 additional destroyers and 10 submarines authorized but not under con- 
struction or contract. 
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cold water appliances, a barber shop, laundry and complete commissary 
department are included. The Massachusetts and the Iowa will be com- 
pleted in about 42 months from the time of laying their keels, which will 
soon be done. 

The Bureau of Construction and Repair is now studying the airplane and 
seaplane situation with the purpose of determining what modifications of 
battleship construction will be necessary to meet the needs of the new ships 
from air attack, and before these ships are completed the results of the 
investigation which Rear Admiral David W. Taylor and his associates are 
conducting will be available and the superstructure of the ships designed to 
conform to the needs of naval aviation. — Arttvy and Navy Journal, 26/7. 

Naval Policy 

Shall the Submarine be Outlawed ? — In the deliberations at Paris and 
elsewhere since the armistice was signed there have been specific proposi- 
tions toward a general limitation of armaments, and these propositions lean 
rather strongly toward outlawing the use and possession of submarines. 
The arguments pro and con have been fully considered by the experts of 
the U. S. Navy and we are indebted to Capt. Thomas C. Hart, U. S. N., of 
the office of the Chief of Operations, Navy Department, who has studied 
the situation from every angle, for the following estimate of the situation : 

" The danger of a repetition of the German submarines' inhuman warfare 
on commerce by some nation that the future may develop into similar 
irresponsibility and ruthlessness. This is the strongest argument of the 
abolitionists and is easily appreciated by everyone. Their opponents, while 
condemning the inhumanity of the German submarine warfare to the ut- 
most, do not think that these past horrors should be a determining factor. 
They also point out the enormous effect on the war occasioned by the 
German submarine campaign, as compared with the actual cost of life. It is 
generally granted that the Germans failed in their plan to win the war by 
submarines only because they could not bring them into service in sufficient 
numbers; at their best, the average number of Germans actually fighting 
at sea in submarines was about 1000 officers and men and there were 
literally hundreds of .thousands opposed to them; the number of men in 
Allied vessels engaged continuously and exclusively in strictly anti- 
submarine work outnumbered the German submarine personnel many fold. 
Exact statistics are not yet available, but estimates of the actual cost in 
lives of the German * unrestricted * warfare are between 10,000 and 
15,000— the best figures give about 12,000. Many single day's operations on 
land cost more lives than that and with infinitesimal results as copipared 
with the effect of the submarines. 

"Those not in concurrence with the abolitionists think that the factor 
of possible mercilessness of submarine warfare should not be separated 
from the possibly worse horrors of gas, bombing from the air and mines. 
As for the latter, the parallel seems closest. Only the absolutely ruthless 
submarine compares with the automatic mine which knows no difference 
between the bottoms of battleships, hospital ships and passenger ships 
filled with women and children. That due attention must be given this 
point is shown by actual loss returns; the losses of British merchant 
ships, during the war, was by — 

Submarines 5,739»ooo tons 

Mines 6,377,000 tons 

The Germans, of course, were mostly restricted to mining from their sub- 
marines alone, but once the mine is planted the character of the vessel that 
did it means nothing. In the last year or so of the war the Allies' defen- 
sive measures against mines were largely annulling their effect; but the 
possibility of future mine inventions that will change this desirable situa- 
tion is too likely to permit leaving them out of the argument. 

63- 
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" A second argument given emphatically in favor of abolition is that 
submarines when restricted to their legitimate use of torpedoing the men- 
of-war of their enemy are not effective — as shown by the small losses of 
Allied surface warships caused by them in the last war. Those favoring 
retention point out the fact — as shown by captured instructions — ^that the 
objective given German submarines — ^after there was a sizable force of 
them — was merchant tonnage, because they estimated the results to be thus 
attained would soonest win the war for them. It is pointed out that, with 
the exception of the abortive attempt of last November for which their 
submarines only went to sea, the Germans never planned to have a fleet 
action and that during the encounters that did occur only casual German 
submarines participated. Submarine advocates therefore argue that the 
war furnished no data in the way of results on which conclusions should 
be based. However, it appears that of the 134 surface warships which the 
British Navy lost during the war by enemy action sixty-two were sunk by 
torpedoes from German submarines. 

** The argument is made that despite all hydrophone and kindred inven- 
tions of a long period during which the best inventive talent of several 
nations worked under high pressure the submarine is still the only long- 
radius vessel which, singly and unsupported, can go well nigh anywhere 
and that, entirely discounting its main purposes of torpedoing enemy war- 
ships, as a matter of coast defense, in fleet action or otherwise, its unique 
defensive quality makes it a naval weapon of utmost usefulness; at the 
worst, it is never a liability that has to be supported and protected. That 
the big ship still rules the ocean seems to be generally accepted. How long 
it will endure is the question. The war has brought no basic advancement 
to big ships, only a continuance of increase in size, speed and also expense, 
which for single units has become tremendous. No one can begin to guess 
what advance the next decade or two will see in other weapons, now 
properly classed as auxiliary. But this much seems clear: If there can be 
evolved no limitation in character or size of naval armament, any nation 
which holds blindly to one line and fails to note development along others 
will be in ultimate danger from some other nation which does. 

** At first the practicability of abolishing submarines seemed high, for 
the reason that it is purely a war machine only, has no place in commerce 
or sport and would be difficult to conceal if possessed in readiness for war. 
There is of late, however, more doubt as to this practicability on the part 
of those who are keenest to outlaw them and evidences of fear of failure 
to enforce the prohibition and consequent comparative detriment of our 
national defence. While the leaders of those nations having the strongest 
navies have shown a disposition to agree to general abolition of sub- 
marines, and destruction of those built, it has gone no farther than that; 
other nations state that, having weaker navies, the submarine is most im- 
portant to them, support the arguments for retention and even frankly 
state that they cannot concur. 

** As with most other questions of the day, national altruism seems scarce, 
their own best national interest determines what is proposed and the pro and 
con arguments, as briefly and incompletely given above, must be taken, 
when published, as being intended to persuade to his wsiy of thinking other 
than the writer's own nationals. It is still to be hoped that tfiere may be 
evolved from this world situation something in the w^ay of direct arma- 
ment limitation — ^both quantitative and qualitative and including in the 
latter perhaps total prohibition of gas, mine, bomb-dropping and submarine 
warfare. Unless thus included with other restrictions there seems no 
chance whatsoever of outlawing submarines. They are therefore likely to 
be found in all navies in increasing numbers; the prospective increase in 
capability and war value is only bounded by the enthusiasm of the prognos- 
ticating indi\ndual." — Army and Navy Journal, 8/9. 
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The American Fleet. — The reported decision of the United States Navy 
Department to constitute t\vo fleets of approximately equal strength for 
duty in the Atlantic and Pacific is the natural outcome of the great increase 
in battleship strength since the existing scheme of distribution was formu- 
lated. Owmg to the fact that the Panama Canal is in their hands, the 
Americans have the means to reinforce either fleet very quickly, and thus 
an objection which might be raised against the division of strength on 
strategical grounds cannot have 'the same force as it would have done 
before the canal was available. Incidentally it may be noted that Great 
Britain has decided upon a united squadron for duty on both sides, instead 
of one for North American waters arid one for the Pacific Coast, which 
implies that our ships will be allowed to use the canal as freely as those 
of the United States. On the other hand, it is always open to us to rein- 
force our ships on the Pacific Station, as we did in the war, by vessels from 
the China Seas and from Australasia. Now that the United States have 
made the Hawaiian Islands a first-class naval base, and a half-way House 
to the Philippines, it is natural that they should station a much stronger 
fleet in the Pacific. — Army and Navy Gazette, 6/28. 

The U. S. Pacific Fleet. — The U. S. Pacific fleet, under Admiral Hugh 
Rodman, in its passage through the Panama Canal demonstrated fully the 
strategic value of the waterway by passing from the Atlantic into the 
Pacific with the greatest ease. The large battleships were passed through 
the locks almost as easily as canal boats. The entire fleet steamed into 
Colon early on the morning of July 25 and took on coal and oil. The fleet 
passed through the canal on July 26, and the average time from Colon to 
Balboa was ten hours, minus the time spent at anchor in Gatun Lake. The 
flagship New Mexico was the first ship of the fleet to pass through the 
canal. She was raised out of the three locks of Gatun Dam in one hour 
and fifteen minutes, and this brought her and the remainder of the fleet 
eighty-five feet above the sea level. The New Mexico was lowered in the 
two locks at Miraflores in fifty-five minutes, the depth being fifty-five feet 
to the lake. 

The fleet arrived off San Diego August 6 with the exception of the 
battleship Rhode Island, the flagship of Squadron i, and the battleship 
North Carolina. The Rhode Island broke her starboard shaft when she 
was about 675 miles west of Balboa, and the North Carolina took her in 
tow to return to Balboa. It is reported to the Navy Department that the 
after compartment of the shaft alley of the Rhode Island was flooded, but 
there wer,e no casualties. On August 2 some of the vessels were reported 
to have been severely tossed by an earthquake shock, or tidal wave, but 
the shocks were not recorded by the seismograph at Georgetown Uni- 
versity. — Army and Naval Journal, 8/9. 

Materiel 

A Battleship Costs $32,000,000. — The Navy Department estimates that 
the two super-dreadnoughts for which bids were recently received, will 
cost with armor and guns a total amount of $32,000,000. These are ships 
of the 19 16 program, and they show an increase in construction cost during 
the war of nearly 100 per cent. The increase has been progressive, with a 
big jump, of course, during the past five years. Thus the Alabama 
(11,565 tons) of 1900 cost $2,722,000; the Connecticut (16,000 tons) of 
1906 cost $4,096,000; the Florida (21,825 tons) of 191 1 cost $6,400,000; and 
the Nevada (27,500 tons) built in 1915, cost $11,000,000. — Scientific Ameri- 
can, 2/8. 

New Pacific Fleet Numbers 175 Ships. — Approximately 175 ships, with 
an aggregate tonnage of more than 500,000, constitute the newly-organized 
Pacific fleet. At full strength the armada will be manned by about 34,000 
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men and 1800 commissioned officers, but the personnel was about 30 per 
cent below thi^ strength when the fleet began its history-making voyage 
from Hampton Roads. 

Included in the fleet are eight dreadnoughts, six pre-dreadnoughts, eleven 
cruisers, 108 destroyers of new flush-deck type and 14 submarines. — N, Y. 
Times, 7/17. 

Personnel 

Personnel Situation in the NAVY.—At the Navy Department there is 
no attempt to minimize the fact that the personnel situation is extremely 
critical at present. In fact commanding officers are urged to give the 
widest publicity to the gravity of the situation and to take every possible 
means to stimulate recruiting. When demobilization has been completed 
about October i there will be approximately 72,000 enlisted men in the 
regular navy, which at present is insufficient to man the fleets alone, with 
no provision for shora stations, training stations and other duties. As 
a consequence many ships are being placed in ordinary or taken out of 
commission. The Naval Appropriation Act provides that the temporary 
authorized strength from July i to September 30 be 241,000; from Octo- 
ber I to December 31, 191,000; from January i, 1920, to June 30, 170,000. 
This means that 100,000 men must be recruited by October i next. The 
navy is attacking its big task with a will and to bring the navy before the 
public the Bureau of Navigation has been authorized to spend approxi- 
mately $300,000 for a nation-wide campaign for aiding navy publicity and 
recruiting. — Army and Navy Journal, 8/2. 

Navy Register for January i, 191 9. — The United States Navy Register 
for January i, 1919, which has just been issued is the largest register ever 
prepared by the Navy Department. It contains 1283 pages, giving the 
names of commissioned and warrant officers of the Regular Navy, the 
United States Naval Reserve Force and the Marine Corps. Rear Admiral 
James M. Helm is the senior in his grade on the active list, his rank dating 
from September 14, 1911. In the Regular Navy on January i, 1919, there 
were 71 rear admirals, 241 captains, 414 commanders, 788 lieutenant com- 
manders, 1828 lieutenants, 1169 lieutenants, junior grade, 1186 ensigns, 
all of the line. There were 54 medical directors, 93 medical inspectors, 
70 surgeons, 90 passed assistant surgeons, and 966 assistant surgeons. In the 
Dental Corps there were 29 passed assistant dental surgeons and 95 assistant 
dental surgeons. There were 30 pay directors, 54 pay inspectors, 68 pay- 
masters, 41 passed assistant paymasters, 598 assistant paymasters ; there 
were 26 chaplains and 141 acting chaplains. Among other officers of the 
Staff Corps there were 61 naval constructors, 227 assistant naval construc- 
tors, 30 civil engineers, 64 assistant civil engineers, all of the Regular Navy. 
The senior officer in the Fleet NavahReserve, Qass i, is Lieut. Commander 
Harry H. Caldwell, and the senior officer in the Naval Reserve, Class 2, is 
Commodore Robert P. Forshew. — Army and Navy Journal, 7/26. 

Navy Has Demobilized 316,554 Enlisted Men. — Demobilization of the 
navy is progressing satisfactorily, according to a Navy Department an- 
nouncement to-day. A total of 3i6,554 enlisted men have been discharged 
since the armistice was signed, of whom 94,306 were enlisted in the regular 
service and 222,248 were members of the reserve force who were released 
to inactive duty, subject to call. More than 22,500 reserve officers have 
been returned to civil life, and 7124 are still on duty. 

There still are 7000 enlisted men of the reserve force on duty, most of 
them aboard transports. They will be released as rapidly as recruits can 
be obtained to take their places. It is expected all of the reserve officers 
and men remaining in the service will be released within two months. 

Recruiting now is more encouraging, the rate of new enlistments being 
about 5000 monthly. Both the Atlantic and Pacific fleets are still short- 
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handed, however. Naval officers expect the arrival of the Pacific fleet on 
the west coast to result in stimulating recruiting throughout the West.— 
N. Y. Times, 7/24. 

North Sea Mine Sweepers Busy. — Mine sweepers of the British Navy 
and the United States Navy are now engaged in making a final sweep of the 
North Sea. The work is being shared equally between the two fleets, and 
the ," All clear " may be expected some time about the end of November. 
But this signal will, of course, apply only to the removal of moored mines, 
and not to a few illusive " strays." 

There are over 400 British mine sweepers in the North Sea at the present 
time, and their business is to gather up what are left of the war. British 
moored mines still exist off the Belgian, Danish, Dutch, German and Nor- 
wegian coasts. The British mine sweepers service is composed entirely of 
volunteers, and consists of some 600 officers and 14,000 men. 

The United States mine sweepers are stationed up by the Orkneys. The 
Americans laid the large mine field belt which practically stretched from 
the Orkneys to the coast of Norway, and the removal of this lengthy chain 
of death now falls to their shdiVt.— Shipping, 7/19. 

Merchant Marine 

GiGAivric New Liners. — Two gigantic ocean liners, larger than any now 
afloat and designed to cross tb^ Atlantic in four days are to be built by 
the Shipping Board. Each will be 1000 feet long, of thirty knots speed ai-d 
will be equipped for use as a commerce destroyer in the event of war. 
Plans for the ships have been completed, and work on them will be started 
in the near future. It is proposed to provide a special terminal for them at 
Fort Pond Bay, L. I., and it may be that two similar liners will be con^ 
structed later. 

The ships, which are to be built under the supervision of the Navy Depart- 
ment, will be 50 feet longer than the famous Leviathan, now the largest 
ship afloat, and will have a gross tonnage of 55,000. Their draft will be 
35 feet, depth 74 feet, beam 102 feet, and accommodations will be provided 
for 1000 saloon passengers, 800 second cabin passengers, and 1200 steerage 
passengers. 

The crew will number 1000 officers and men, and the ships will be of the 
oil-burning type with a cruising radius of 7000 miles, which will enable them 
to complete a round trip on the Atlantic without loading fuel overseas. 
They will be driven by four propellers and have engines of 110,000 horse- 
power. 

In order that the vessels may be converted into commerce destroyers in 
time of war, gun emplacements will be built on the decks and the after- 
deck will be constructed with a view of transforming it into a landing .space 
tor sea planes. 

Construction of a terminal at Fort Pond Bay, Montauk Point will 
represent a large outlay, but the Board's announcement said a great 
natural depth harbor was provided there, and that in addition the location 
would reduce the voyage to Plymouth, England by 118 miles, the distance 
being 2,878 miles as compared with 2,996 miles from New York City. The 
plans provide for double tracking the present railroad from Montauk Point 
to New York so as to care for the passengers and freight handled by the 
new liners. — Shipping, 2/8. 

Our Ship Launching? and Deliveries Mark Real Progress. — Statistics 
compiled at the begihning of this week by the United States Shipping 
Board show that 118 vessels, total tonnage 578,583 deadweight, were de- 
livered by American shipyards to the United States Shipping Board in the 
month of June last. These figures show an increase of 106 per cent over 
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the figures of deliveries made in June, 1918, when the total tonnage delivered 
to the United States Shipping Board was 280,400 deadweight. 

SUMMARY OF DELIVERIES FOR JUNE, I919 

D. W. T. Gross 

Conti-act steel ships 63 361,458 243,652 

Requisitioned steel ships 7 52,825 35,217 

Wood ships 47 160,800 107,200 

Composite ships i 3,500 2,333 

1x8 578,583 388,402 

Total number of ships reported accepted by the United States Shipping 
Board from August, 1917, to June 30, 1919, is H04 with a total tonnage 
5,826,664 d.w. or 3,884,443 gross. 

Approximately twice as much seagoing tonnage was delivered to the 
Board in June, 1919, as was delivered in the United States during the year 
1916. In that year, which marked the record of pre-war production, 38 
seagoing vessels of over 1500 deadweight tons (1000 gross), totaling 285,555 
deadweight tons (190,370 gross) were built in this country. 

During June, 1919, deliveries made to the United States Shipping Board 
exceeded by two the entire number of seagoing vessels of 1500 deadweight 
tonnage (1000 gross tons) delivered in the United States in the 48 pre-war 
months from 1913 to 1916 inclusive. 

June deliveries include 109 seagoing vessels each of not less than 3500 
deadweight tons (2,33s gross), and nine tug boats ; tonnage not given. 

LAUNCHINGS FOR JUNE, I919 

Contract steel 6i 

Requisitioned steel 4 

Wood 32 

Concrete i 



D. W. T. 

391,850 

28,750 

76,100 

7,500 


Gross 

262,635 

18,167 

50,728 

5,000 


504,200 


336,530 


D. W. T. 


Gross 


3,500 
74,300 
77,050 
78,700 


2,333 
49,533 
51,367 
52,4^ 



Total for month 98 

JUNE, I918, LAUNCHINGS 

Composite i 

Contract steel 13 

Requisitioned steel 13 

Wood 22 

49 233,450 155,633 

It will be noted that the launchings for last month show an increase over 
the same month last year of 40 ships. It will also be seen that many of 
these ships are of the larger type. The increase in tonnage launched as 
compared with June, 1918, amounts to 270,750 deadweight tons or 180,897 
gross tons. This is an increase of 11 1 per cent tonnage over the same 
month last year. — Shipping, 7/19. 

SixTY-Two Trade Routes Being Operated by the Shipping Board. — 
The United States Shipping Board now has 829 ships, of 4,248,873 dead- 
weight tons, engaged in the general commerce of the seas, exclusive of 
more than 2,500,000 tons still in war service for the army and navy and in 
overseas civilian food relief work. 

The board has established and now has under operation 62 regular gen- 
eral cargo liner services in trade routes which have been opened in the last 



Professional Notes 163 i 

six months as one of the first steps in the conversion of ocean tonnage 
released from war work to the pursuits of peace. 

There are 174 steamships of 1,365,305 deadweight tons employed in the 
trade routes which have been given regular cargo liner service. The re- 
mainder of the commerce fleet is engaged in general cargo and tramp 
service. 

Additional trade routes will be opened and more ships utilized as other 
tonnage becomes available through release from war and food relief work 
and deliveries of new ships. 

Regular cargo liner services now in operation from the United States 
reach every quarter of the globe, and there is not a port of entry in the 
world that is not served better from this country by these regular liner 
services than by any other means of overseas transport. They give the 
further adviintage in many cases of offering several ports of departure, 
affording the shipper the choice of North and South Atlantic, Gulf and 
Pacific ports, which may mean a shorter rail haul and a consequent reduc- 
tion in the cost of getting his goods to foreign markets. — United States 
Bulletin, 7/28. 

Free American Ports. — A strong movement is afoot for the develop- 
ment of free commercial zones in New York, New Orleans, San Francisco, 
and other American shipping centers. Our merchants who are endeavor- 
ing to retain the foreign trade they were able to secure during the war are 
finding that a high tariff, high transportation, manufacturing, labor, com- 
modity prices, taxes, and other expenses, the long delays, numerous trans- 
shipments of freight for export and other routine demands which exporters 
have to meet, all seriously affect American foreign trade. They, conse- 
quently, believe that free ports should be established at convenient places 
on the Atlantic and Pacific seaboards, where foreign commerce might be 
developed without the influences of the many restraining hands now clasp- 
ing it. 

A free port is an old-established institution. There are many of them in 
operation to-day. Hongkong, Singapore, Colombo, Valetta, Genoa, Gibral- 
tar, Trieste, Cadiz, Hamburg, Bremen, Stettin, Danzig, and Copenhagen 
are well developed free-ports. All of them, except those of Germany, are 
at present extremely prosperous. 

A free port is, as the name clearly implies, a trading and manufacturing 
center adjoining territory where trade is restricted by tariffs and other 
high charges. It is a location where good facilities are offered for the 
rapid, frictionless discharging and loading of ships, and for the cheap 
storing, marketing, manufacturing, grading, blending, manipulation and 
re-exportation of goods. Such zones are essential wherever high port 
charges, customs duties, fines and fiscal regulations prevent the normal 
course of commerce running smoothly. 

Countries where protection is practiced cannot develop emporiums for 
handling the world's commercial products. In order, therefore, to enable 
New York or any other American city to share in the world's trade, a free- 
trade island, or zone, must be established somewhere within the harbor 
limits and efficiently equipped with the most up-to-date docking and freight 
handling plants. It must be an extensive area, furnished with everything 
necessary for a first-class port. 

In such a zone goods might be stored for long periods at very low 
rates. They could be graded, blended, manufactured and re-exported at 
remarkably low costs. Ships could be loaded and unloaded expeditiously 
and without port charges. Among other advantages, a free zone would : 

1. Relieve congestion in other parts of the port. 

2. Increase shipping and trade. 

3. Avoid bonding and draw-back charges and delays. 
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4. Give owners control over their goods at all times and enable them to 
work them up into all forms and grade and pack them for export with the 
minimum of expense. 

5. Release nearly two-thirds the capital now required for financing io,r- 
eign trade. 

6. Greatly reduce freight handling, insurance, storing and transportation 
charges. 

7. Assist America in meeting her commercial competitors in the world's 
markets on a more equal basis. 

8. Develop better port facilities and equipment than any now existing. 
The establishment of free ports in America is a pressing necessity. In 

recent years a great change has been made in the character of our internal 
commerce. We are now a manufacturing as well as a producing country. 
Our exports of manufactured goods are as valuable as our exports of food- 
stuffs. If we desire to forge ahead and develop foreign trade and a sound 
mercantile marine, while preserving protection, we must have free ports. 
Otherwise circumstances will profoundly change our commercial tenden- 
cies. — Shipping, 7/12. 

NAVIGATION AND RADIO 

The Algue Barocyclonometer a Sentinel Against the Unexpected 
Coming of the Hurricane. — That the " East is West " has many a perti- 
nent application, and this is peculiarly the case in the matter of dealing 
with those tempests that are born somewhere on the bosom of the sea and 
spend their awful might progressively over far-flung areas. 

Out in the Orient they have the typhoon, while in this hemisphere we have 
its smaller kin, the hurricane of the West Indian waters and the neighbor- 
ing regions of the North Atlantic. Both are types of cyclonic storms ; 
and it is because of the violent nature of their rotary winds that devastation 
so frequently marks their paths. Certain instrumental means developed to 
forewarn of an advancing typhoon have to-day tiotable value in helping us 
to predict the approach of a hurricane and to take steps which may mini- 
njize its ravages. 

Most of us know by repute, if not by actual experience, just how destruct- 
ive a hurricane can be at times ; and not infrequently the loss of life or the 
injury to property is due to the lack of precautionary measures. That is to 
say, the ship at sea unwittingly heads right into the tempest when it could 
just as easily steer away from the storm center; again, the craft at anchor 
in an exposed harbor, inviting disaster, could avoid certain ruin by bravely 
taking to the open sea ; and, finally, lives are imperiled by waiting too long 
before seeking places of security. 

Reasons are multiplying that make it all the more of vital concern to us 
that we should have advance knowledge of the whereabouts of a distant 
hurricane and be able to follow its cotu*se and foretell just where it is 
likely to cross the lanes of shipping, touch our insular possessions, or strike 
our southern shores. Month by month, the volume of water-borne traffic 
threading the Caribbean Sea, the " Gulf of Mexico or the Atlantic Ocean 
contiguous to the West Indies, is going to increase as peace re-establishes 
and amplifies our foreign trade. Similarly, the coasts of Florida and the 
littoral of other Southern states are drawing to them added dwellers aijd 
stimulating industries, aside from luring the yachtsman and many other 
pleasure-seekers. And, further, we have assumed additional responsibili- 
ties in the way of warning of impending hurricanes by our purchase of the 
Virgin Isles. Recognizing this, the United States Weather Bureau is 
establishing at Fort Myers, Florida, a special station for the purpose of 
detecting and predicting the approach of hurricanes. Before the authorities 
are through, we shall probably have a series of these meteorological out- 
posts scattered throughout our West Indian holdings, and why this should 
be done can be realized if we cite merely a single instance of the havor 
wrought in large part through a lack of advance knowledge of the oncoming 
tempest. 
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were driven ashore and wrecked. The Danish cruiser Valkyrien, however, 
just managed to ride Out the blow in safety, thanks to her two bow anchors 
which were out, and to her engines, which were kept running at full speed. 
In some instances houses were torn bodily from their foundations and 
smashed to pieces against other buildings or trees. Again, hillsides which 
had previously been covered with grass and stands of timber, were blasted 
bare so that earth and rocks were exposed. In short, the total damage 
represented a loss of $1,500,000 and a goodly number of lives were sacri- 
ficed, while many persons were more or less gravely hurt. 

Out in the Far East, since 1901, there has been in ever-widening use an 
instrument known as the barocyclonometer or typhoon barometer. It is 
really a two-fold apparatus : a combination of an aneroid barometer and a 
device called a cyclonometer or wind disc In its final form it represents the 
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climactic labors of Father Jose Algue, who for years has been the Director , 
of the Philippine Weather Bureau, with headquarters at the Manila observa- 
tory. The instrument was called into being to amplify the field of useful- 
ness of the ordinary aneroid barometer, and next, to supply information 
which the barometer cannot give — information essential to locating the 
whereabouts of the cyclonic storm center and then to following its onward 
sweep. His primary object in developing this in^ienious apparatus was to 
save life and property as far as possible, and likewise to dissipate to a 
measurable degree that terrifying alarm which used to grip the inhabitonts 
of the Philippines when the cyclone season was upon them. 

Until about the beginning of the eighties, typhoons swept from their un- 
known places of birth in the Pacific down upon the hapless peoples of the 
Philippines, causing grave sacrifices, many of which might have been 
avoided or lessened had the natives been sufficiently forewarned. This has 
all been changed by the aid of the barocyclonometer, simply because that 



Professional Notes 



i<535 



instrument had made it possible to forecast the coming of the typhoon when 
that tempest is a full 500 miles away. Not only that ; through it the 
observer can determine the probable regions over which the storm will vent 
the worst of its fury. 

The typhoon, just like the hurricane, moves forward more or less delib- 
erately, its approach being heralded by natural phenomena, sometimes days 
before it actually arrives. It is the rotary intensity of the storm's body, 
increasing towards the vortex which does the greatest harm. Therefore 
one can readily grasp how important it is to foretell not only the coming of 
the cyclone, but the line of travel of its dreaded center. Father Algue has 
used for the foundation of his barocyclonometer the previous work of two 
fellow priests. 

Nature has her own good way of divulging her intentions. Our problem 
is to read her signals aright Years ago at the Havana Observatory, Father 




Fig. I 



Fig. 2 



Fig. I illustrates the zones of barometric pressure taken while a typhoon 
was passing near Manila. 

Fig. 2 shows graphically the way in which the wind swept at the dis- 
tances from the center of the same storm. The big arrow, in each case, 
marks the general line of advance of the typhoon. Thus the pressure 
recorded by the barometer indicates the different zones, while the winds 
mark the compass direction of the storm center which a navigator does 
his utmost to avoid. 



Benito Vines sought to find in the heavens some premonitory signs of the 
gathering hurricane, with which he was distressingly familiar. He found 
that high in the sky, days before the storm broke, certain cirro-stratus" 
clouds of a comet-like form which hung persistently aloft day and night, 
invariably preceded a tropical tempest of a cyclonic character. These 
feathery clouds dipped toward a common spot upon the horizon, and re- 
peated observations proved that they pointed towards the vortex or center, 
of the atmospheric disturbance. They were the outermost swirls of the 
rotary winds — the cyclone area covering a possible diameter of a thousand 
miles. Father Vines*s studies furnished the groundwork for a further 
series of meteorological investigations by Father Algue, and these in turn 
led to the invention of the wind disc of nis barocyclonometer. 
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The barometer, as most of us know, is sensitive to differences of atmos- 
pheric pressure; and an area of high pressure commonly means fair 
weather, while a low pressure region is just as often the provocation for 
foul weather. This is because we have a depression, so to speak, in the 
atmosphere toward which the outlying "high" rushes to fill and to re- 
establish uniformity. This movement gives us the winds, which we call 
storms or tempests, according to their violence; and the more abrupt the 
changes of barometric readings within relatively short distances the greater 
the velocity of the atmospheric movement, 1. e., the wind. 

While the barometer will give warning of threatening weather when the 
center of the disturbance is hundreds of miles away, still the instrument 
has no sense of direction — it will not tell where the cyclone is lurking. 
Here is where the preliminary studies of storm clouds by Father Vines, 
served to guide Father Algue. By the use of special instruments, which he 




Records of Points of Origin of West Indian Hurricanes from 
)i 1876 TO 191 1. 



designed and built. Father Algue was able both to photograph and to 
measure the height of the clouds characteristic of more than two hundred 
typhoons. 

His data showed that the cyclonic winds invariably swept the clouds, 
like so many curving spokes of a wheel, toward the vortex. He was able in 
this way to prove that the winds had fairly uniform direction for different 
compass divisions of the typhoon body as well as for each succeeding zone 
of the storm — working from the center of the tempest outward to its utter- 
most rim. These winds varied with the season of the year, and in them- 
selves indicated whether the observer were to the north, south, east, or west 
of the dreaded maelstrom. 

This sounds simple, but it took a vast deal of patient research and the 
reducing to " means " of meteorological records covering many years to get 
the germ of the problem. It was upoti these averages so painstakingly 
established that the practical application of Father Algu6's discoveries was 

based. 

Strange as it may seem, particularly in the tropics and semi-tropic 
areas, the normal daily and nightly oscillations of the barometer vary with 
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remarkable regularity, and because of this rhythm any decided change is 
a positive evidence of meteorological disturbance in the nature of a storm. 

Father Algue's predecessor . at the Manila Observatory had devised a 
type of barometer which did give warning of the proximity of typhoons, 
but it was distinctly local in its value and misleading when relied upon 
beyond the Riilippmes. His problem was to design an instrument which 
would be of helpful service in any part of the Eastern seas ; and to achieve 
this it was necessary that the apparatus be adjustable so that it might be 
set to suit a particular area. Father Algue's aneroid barometer has, in 
effect, a double face or dial consisting of an inner fixed disc and an outer 
revolvable flat ring upon which are engraved the different weather sectors 
and arcs denoting the nearness or remoteness of the storm center. This 
ring can be swung to correspond with the seasonal and local conditions 
which should prevail normally in fair weather at the point in question. Any 
variations of the barometer from these local standards, therefore, are sure 
indices of atmospheric turbulence thereabouts. 

For convenience's sake, the cyclone sector of the dial ring is divided into 
A, B, C, and D areas — representing distance — which show how far away the 
storm is. These zones, surrounding the center of the tempest, have been 
carefully determined by an exhaustive analysis of meteorological records 
covering years of observations. Thus, by means of his wind disc and his 
adjustable barometer, the priestly scientist has furnished both the mariner 
and the man on shore a storm-warning apparatus of great value. Seven 
years ago, at the instance of the Navy Department, Father Algue visited 
Havana and then came to this country, where he made a close study of the 
weather records, and afterwards adapted the barocyclonometer for use in 
the North Atlantic and the approaches to the eastern end of the Panama 
Canal. It is this modified form of his wind disc and barometer which is 
henceforth to stand guard against the unexpected coming of the West In- 
dian hurricane. — Rudder, August, 191 9. 

Hydrophones and Their Uses. — At the recent hydrographic conference 
at Liverpool, the employment of hydrophones was urged as a means of 
lessening the danger of navigating the high seas. It has long been known 
that sound waves travel through water four times as fast as in air, but 
this knowledge could not be put to any practical use on account of the 
impossibility of determining by the human ear either the source or the 
direction of sound waves traversing a water medium. Two years ago, 
however. Lieutenant Georges Walser, of the French Navy, perfected an 
instrument for picking up sound waves out of a body of water and trans- 
mitting them to a listener stationed on a vessel. Briefly described, the new 
device consists of an acoustic lens fixed on the side of a vessel in the 
bulging surface of which there are a number of round holes ranged in a 
circle and each filled with a sensitive vibrating plate or sound focal point. 
When the sound waves strike this lens, they are deflected, strengthened 
and isolated from other sounds. The listener on shipboard is equipped 
with a listening helmet to which are attached two ear trumpets, which can 
be revolved past the focal points above mentioned. By taking the focal 
point at which the sound is heard loudest and clearest through the trumpet, 
the direction from which the sound waves originate and their distance can 
then be calculated with the help of an ingeniously arranged scale placed 
alongside of the edge of the drum whose handle must be turned in order 
to revolve the ear trumpets. Thanks to this device, U-boats at a distance 
of fifteen miles could be accurately located and overtaken during the. war. 
At the present time, the hydrophone is being successfully uSed for sound 
longing in the North Sea in connection with the removal of the; mlhes' 
planted while the war lasted. As it would reveal the approach an^ exact 
location of machinery propelled craft bound in their direction, merchant 
vessels equipped with this recent invention would run very little risk* of 
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collision even in the thickest fogs. By catching the sounds emitted by a 
bell buoy, those in charge of a ship out of its course could gauge its dis- 
tance from shore thereby avoiding the risk of running aground. Consid- 
erable time may elapse before the hydroi^one is generally adopted by 
merchant men, but once it is universally installed, ocean navigation in 
obscure weather will be robbed of many of its present perils. — The Nautical 
Gazette, 8/9. 

Trisection of an Angle. — An exceedingly simple construction for the 
trisection of an angle is as follows : 

B A C — Fig. I — is the given angle. At any point D in A B draw D E 
parallel to A C. With centre D and radius D A describe the circle A F. 
Choose any line passing through A and cutting the circle and D E in 
points F and E, such that E F = A D, ThenZJB A C equals one- third 
oiB AC. 

Proof. A D = D F = F Ehy construction. r./.DAF=Z.DFA and 
^FDE = /.DEF=IEAC. .'.DE is parallel to ^ C. But Z.DFA = 




Fig. I 

LFDE\LD £ F = twice LDEF. Therefore Z D /4 F = twice LEAC. 
.*.£ A trisects B A C. 

This problem is not strictly Euclidean in that Euclid does not provide 
for the rotation of a line to such a position that the intercept on two other 
lines is of a certain length, but as a practical problem it is exceedingly 
useful. 

As an addition to a set of mathematical instruments the gadget shown 
in Fig. 2 forms a useful adjunct. 

The pin Z is arranged to fit into leg of the compass such that the center 
point of the compass and points X and Y all lie always in the same straight 
line. The distance A D is marked pff so as to be equal to the distance 
between the points X Y, and the circle center D and radius A D is drawn 
in accordance with the figure. The center point of the compasses is then 
set to A and the compasses rotated and adjusted until X falls on point F 
and Y on point E. The straight line A F E can then be drawn in, and this 
will trisect the angle. — Engineer, 7/4. 

Radio Monopoly Urged by Navy Department.— Legislation of far- 
reaching importance in its bearing on radio communications between the 
United States and the rest of the world is being sought by the government 
at Washington, as part of the plan for monopolizing transocean and inter- 
national radio service to and from American shores, as well as between 
ship and shore. 



Professional Notes 1639 

In identical letters to Vice-President Marshall and to Speaker Gillett of 
the House, Secretary Daniels asserts that government operation and con- 
trol of all transocean and ship-to-shore wireless stations used for com- 
mercial purposes in this country is "necessary, on account of present inter- 
ference between stations," and sets forth what the Navy Department re- 
gards as other cogent reasons why these important fields of radio telegra- 
phy should be dealt with by the Federal Government as a natural monopoly. 

The legislation sought by the Secretary of the Navy seeks legislation 
along these lines : ( i ) Study of radio problems within the United States 
by a special committee or commission; (2) authority for the President to 
establish bands of wave lengths for transocean and ship-to-shore services ; 

(3) government monopoly of transocean and international radio service; 

(4) authority for the navy to use immediately all navy radio stations for 
commercial or press business; (5) authority for the navy and other de- 
partments to aid in the development of American-owned radio stations 
abroad and the use by them of government-owned patents and improve- 
ments. — N, Y. Times, 7/2g, 

Pacific Coast Radio Stations. — With the completion of a series of 
radio compass stations now in process of construction by the government, 
the North Pacific Coast will be in possession of radio facilities of material 
help to coastwise navigation. 

Radio compass stations are now being installed at Tatoosh, Dungeness 
and a point on the San Juan Islands. In addition to the radio stations 
being built at the entrance of Puget Sound and on the strait, others are 
being established on the coastline near the entrance of Grays Harbor and 
alon^ the Oregon and California coasts. 

With the establishment of these compass stations, each of which are 
located short distances apart, so as to comprise a chain along the entire 
coastline, a vessel at sea may readily obtain its position in case of heavy 
fogs or other disturbances. The ship sends a radio which is picked up by 
the shore compass stations and the position computed and flashed back to 
the vessel. At twenty-five miles off shore, a ship's position can be deducted 
within a mile; at five miles off the position is figured within two boat- 
lengths. — Shipping, 8/9. 

Norwegian Invention of Radio Telegraphy Device.— According to 
Norges Handels og Sjorfartstidende of May 6, 1919, Engineer Hermod 
Petersen has recently patented a device for the production of electrical 
current for radio telegraphy. The electricity is received by an accumulator, 
which releases it at certain intervals. The system is sparkless, and the 
sounds are clearer than in the older inventions. The clearness of sound 
depends upon the regularity of the current, and with this system the cur- 
rent is released with a mathematical exactness. The device is claimed to 
be cheaper, simpler, and more durable than those now in use. If the 
claims made for this invention prove well founded, it is thought that it 
will mark a distinct step in advance of what has so far been accomplished 
in this line, and hence its possibilities are creating considerable interest in 
the radio world. — Shipping, 8/2. 

Radio Transmission Formulas for Antenna and Coil Aerials. — The 
aerial of a radio transmitting or receiving set is either a condenser or an 
inductance coil of large dimensions. It effects the transfer of power 
between the radio circuits and the ether. The coil aerial has the inherent 
advantage of serving as a direction finder and interference preventer, but 
is less effective quantitatively as a transmitting or receiving device than 
the condenser aerial commonly called the antenna. The practical question, 
how far can communication be maintained by a coil in comparison with an 
antenna, is answered by the following formulas, derived from electromag- 
netic theory. A flat-top antenna is considered, and a rectangular coil. 
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Let h = height of antenna or coil, / = horizontal length, and N = number 
of turns of wire of coil aerial, / = current, X = wave length, d = distance 
apart of transmitting and receiving aerials, R = resistance of receiving 
aerial circuit. The subscripts s and r refer to sending and receiving, 
respectively. All lengths are in meters. 

Antenna to antenna : 

_ 188. hshrls 
^^'^ RXd 

Antenna to coil: 

, 1 184. hshrlrNrIa 

^''" RVd 

I 

Coil to antenna: 

J. 11^ halahrN al 8 

''"■ RVd 

Coil to coil : 

7450. hahhrlrNsNrh 



Ir = 



R)?d 



These formulas were derived by J. L. Dellinger, of the Bureau of 
Standards two years ago and have been found useful in the Signal Corps 
and navy work since that time. Either the equations as here given or the 
component equations giving the field produced by a given antenna or coil 
aerial and the received current produced by a given field, lead to the solu- 
tion of questions of design which it would be difficult to settle by experi- 
ment. Such quantitative experiments as have been made have verified the 
formulas to 25 per cent or better, some observed values of received current 
being higher and some lower than the theoretical values. 

The actual current received when a coil aerial is used is frequently 
greater than the formulas indicate, because such an aerial acts both as a 
coil and as an antenna by virtue of its capacity to ground. This double 
action of the coil structure is likewise indicated by values obtained for 
radiation resistance and by the observed directional properties. 

The use of the coil aerial is particularly advantageous, as may be seen 
from the formulas, for short waves. In most cases, the usefulness of the 
coil increases as its dimensions are made to approach the order of magni- 
tude of the wave length. An advantage of the coil- not apparent from the 
formulas is that its resistance can usually be made lower than that of the 
corresponding antenna. — Journal of the Franklin Institute, July, 1919. 

ENGINEERING 

Alcx)hol as Motor Fuel. — Increased demands for gasoline with accom- 
panying increase in price have again directed attention to the utilization of 
substitutes, particularly alcohol, as fuel for internal-combustion motors. 
The supply of petroleum is limited, and as this limit is approached the 
price is certain to advance still more, it having doubled during the past six 
years in this country and more than doubled abroad. On the other hand, 
the supply of alcohol from vegetable matter is practically inexhaustible, 
and the sooner it comes into general use for power purposes the longer will 
the gasoline supply be conserved. 

Heretofore the restricted use of alcohol has been due to its inability to 
compete in price with gasoline, this handicap having been intensified by 
governmental restrictions. Whether the point has now been reached where 
successful competition is possible, is a matter for investigation. 
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The British Government, viewing with concern the rising price of gaso- 
line, last November appointed a committee to inquire into the production 
and utilization of alcohol as a motor fuel. This committee has recently 
submitted its report. It found that while alcohol is obtainable from 
molasses, potatoes, wood pulp and other vegetable products, the yield, con- 
trary to popular opinion, is not large; that from potatoes, for instance, 
being only twenty gallons per ton. It can also be produced synthetically 
from coal and coke-oven gas, but the most promising source appears to be 
from tropical plants of which the sun-dried flowers of the mahua tree will 
yield ninety gallons per ton. 

The usability of alcohol in internal-combustion engines with a properly 
designed carburetor and slightly modified compression is well recognized, 
so that there .is no obstacle from the engineering standpoint. It is purely 
a commercial problem. Owing to the somewhat lower heat value of alcohol 
a correspondingly greater quantity must be used per horsepower-hour, so 
that in order to compete with gasoline the cost per gallon must be pro- 
portionately less. 

As a means of keeping down the cost the committee recommends that 
the British Government modify the restrictions concerning the storage and 
distribution of alcohol, consistent with the prevention of its improper 
use — a recommendation that might well be given serious consideration in 
this country. It reports further that, while not definitely committed to the 
idea that the time has arrived when alcohol can compete commercially 
with gasoline, it believes nevertheless that such time is not far distant and 
strongly urges that steps be taken by the British Governnjent to carry on 
such investigations and give such support to the alcohol industry as will 
put it on its feet to meet any further increase in the price of gasoline. 

While true that the motor-fuel situation is much more acute in England 
than in this country, yet would it not be well for this government to profit 
by the recommendations of the British committee and by a little fore- 
thought through investigation avert a possible crisis a few years hence? 

Some eight or ten years ago an effort was made to interest the farmer 
in the utilization of farm refuse for the production of alcohol on a small 
scale. To this end certain restrictions were removed, as applied to farms 
only, and the Department of Agriculture issued instruction pamphlets. 
The response to this effort, however, was small, perhaps owing to the then 
low pfice of gasoline and to the fact that the farmer at that time was not 
a large user of internal-combustion engines. But that condition has 
changed, the farmers now have their automobiles and are large users of 
internal-combustion engines to drive the various farming implements. 
Perhaps a renewal of the former efforts would now bring results. — 
Power, 8/5. 

Development of the Searchlight. — A review of the work of the Army 
Engineer Corps in the war, first issued by the War Department, says that 
the corps produced a new form of searchlight more powerful than any 
that had preceded it in any army, with which the Second Field Army had 
been partially equipped. " It weighed," the report says, " one-eighth as 
much as lamps of former design, cost only one-third as much, was about 
one-fourth as large in bulk, and threw a light 10 per cent stronger than any 
other portable projector in existence." Still further to perfect the search- 
light, our engineers were at work on a remote control when hostilities 
ceased. — Scientific American, 7/19. 

Burning Powdered Coal. — ^With the increasing cost of coal, while at the 
same time the quality steadily decreases, it becomes of greater and greater 
importance to find the most efficient methods for combustion. The burn- 
ing of coal in powdered form is conceded to-day by engineers to be the 
gy^njual methp<} fpr coal combustion, since it offers opportunities for high 
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efficiency and controlled combustion not offered by any other method of 
burning. 

Few people realize, tmless closely in touch with this development, how 
much has been accomplished during the past five years. Since the early 
*9o's the cement industry has been using powdered coal as its fuel, and 
to-day it may be said in all truth that the successful and cheap production 
of cement rests on the firing of rotary kilns with powdered coal as standard 
practice. In 1912-13-14, the use of powdered coal in firing numerous large 
reverberatory furnaces used for smelting copper ores was successfully 
worked out. To-day some of the great copper producers are burning hun- 
dreds of tons of powdered coal daily. 

The use of powdered coal has redticed fuel consumption to such an 
extent that to-day some plants are smelting six tons of ore with only one 
ton of powdered coal. The whole trend of the coipper smelting industry has 
been changed by the use of powdered coal in their enormous furnaces. 
In the early days powdered coal was injected into the furnace with a stream 
of high-pressure air. Even when firing in such a crude way as this, the 
results were such as to make the use of this fuel in the cement industry a 
much more efficient method of kiln firing than any other method used up 
to that time. 

In developing the use of powdered coal in other fields where smaller 
furnaces were to be fired and more delicate operations carried on, it be- 
came necessary to work out other burning equipment in order to have 
better control over combustion, to speed up combustion and to get away 
from the disadvantages of injecting the coal stream with a jet of high- 
pressure air and the poor mixture obtained by this method. This change 
to the use of low-pressure air was a change necessary to bring about the 
widespread application of this fuel as has been seen in the past five years. 

Equipment has been developed >yhich is self-contained and easily regu- 
lated, and which will burn quantities of coal as low as one ounce per 
minute. From this extremely small capacity the equipment ranges up to 
the capacities demanded by the largest industrial furnaces and boilers. — 
Engineering World, 7/15. 

New Chisel Steel of Unusual Properties. — ^An American steel com- 
pany, making all grades of electric tool steels, announces that it has pro- 
duced an alloy chisel steel which can be made so hard that it will cut glass 
yet may be bent by being hammered over the edge of an anvil. This steel, 
the manufacturer states, has a wide temperature range, as it may be heated 
anywhere between 1650 and 1950 degrees F., and yet give good results. 

The steel seems to have its greatest value when heated to 1750 to 1800 
degrees, quenched in oil and slightly drawn. The drawing it is stated, does 
not seem to affect the hardness of the steel, but it helps the toughness. 
Many theories can be evolved as to just why this slight drawing is of such 
assistance to this steel, but metallographically there is no evidence of 
difference between straight hardening and hardening and drawing. The 
same structure can be produced as seen under the microscope, yet there is 
a great deal of difference between the two heat instruments. 

A point emphasized is that the head of a chisel made of the new steel 
will not sliver. It is also stated that the head of the chisel can be heat 
treated so that it may be filed, yet it will not break out or crack. It will 
spread, but it will not split, yet the top of the head does not take on a very 
glassy surface and seems to have a grip on the hammer- face when it is 
struck. 

It is pointed out that metallographically the steel is peculiar. It seems to 
have a very fine structure, which is difficult to define. It may be a solid 
solution wnich is generally regarded as austenite, or it may be martensite. 
It seems under the microscope to have an appearance at lower magnification 
of the whole range of solid solution steel, yet it has the characteristics of 
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none. Under high magnification of 1200 diameters the structure appears 
to be somewhat like martensite, yet the martensite appears to be lamellar 
rather than the usual 60 degrees marking. 

The grain boundaries, which are particularly tenacious, have the coloring 
effect of troostite, yet they do not have the usual troostite formation. 
Troostite does not begin to form in round spots at the grain boundaries in 
Seminole steel, but seems to have the characteristic of broadening out the 
grain boundary into a dark line. From this stage the entire grain begins 
to etch a little more rapidly and take on a darker color, but the ground 
mass of the grain does not appear to alter in general characteristics as is 
usually found in the transformation from austenite, martensite, troostite 
and sorbite, as tmderstood as applying to the usual form of alloy steels or 
carbon steels. — Scientific American, 8/2. 

G>PPER IN Rustproof Steel. — In a paper recently read by D. M. Buck 
before the American Society for Testing Materials, it was brought out that 
very small amounts of copper have the effect of reducing corrosion in steel. 
Tests were made of open hearth steel with various copper additions, so 
that there was from 0.012 to 0.254 per cent of copper in the ingots. These 
were rolled into sheets and exposed to the atmosphere in the Connellsville 
coke region, together with a number of pieces in which there was no copper. 
It was found that a mere trace of copper was sufficient to prevent rapid 
corrosion. — Scientific American, 7/26. 

Shipping Board to Make Diesel Engines. — According to recent dis- 
patches from Washington, the United States Shipping Board has taken over 
the right to manufacture one of the standard Eiu-opean Diesel engines, and 
will manufacture them on a vast scale. This is in line with the decision of 
the Shilling Board made- over a year ago to undertake motorship con- 
struction. Officials of the Board say that America is compelled to adopt 
the motorship to meet European competition. 

Among the chief reasons for discarding the steamship in favor of the 
motorship are, according to the Shipping Board : Saving of two-thirds of 
the oil used as fuel. Saving of more than 25 per cent in wages due to the 
cutting down of the engine room force and the entire elimination of ,t)ie 
fire-room gang. Increase of a vessel's steaming radius from a few thousand 
miles to not less than 30,000 miles. A contract for the construction of the 
engines has been let in Pennsylvania and in less than three months one 
completed Diesel engine will be delivered each ddiy.— The Nautical Gazette, 

7/19. 

Interesting Application of Heat. — A recent issue of the General Electric 
Review describes a method of heat shrinking for fitting parts of electrical 
machines on to their shafts. The method overcomes various difficulties ex- 
perienced with press fittings. Water or steam heating is used for flywheels 
and couplings, while for armatures and field systems conveniently situated 
heating resistances answer the requirements. In one case mentioned, t. e., 
a large armature, the shaft was 35 inches in diameter. Cold pressing would 
have required a maximum pressure of 600 tons. By heating the armature 
to about 80 degrees C, however, the shaft could be pulled on with a five-ton 
chain hoist. — Scientific American, ^/2, 

I ■ ... . » • • • 

Liberty. — A Trade-Mark Registered by the United States of America. 
— A certificate of registration of the trade-mark " Liberty " as used on 
aeroplane engines was granted by the United States Patent Office to the 
United States ol America on June 17, 1919. This is the first instance of the 
government of the United States registering a trade-mark under its own. 
trade-mark laws, or the laws of any other country, although other, govern* 
ments have registered their marks in the United States Patent Office for the 
goods on which they are used. The Republic of France has registered 
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marks used on cigarettes, and several registrations have been granted by the 
United States Patent Office to the Imperial Government of Japan. Some 
government activities, such as the War and Navy Department's Commission 
on Training Camp Activities, have been granted registration of their trade- 
marks. 

Everything connected with the history of the mark " Liberty " as used by 
the United States on its aeroplane engines is unique. When the Liberty en- 
gine was first developed in the summer of 1917 it was referred to by the gov- 
ernment engineers as the " United States Standard Aircraft Engine " or the 
" United States Standard Engine." Some genius, however, selected the 
right word and all the district offices of the Bureau of Aircraft Production, 
which was then the Equipment Division of th^ Signal Corps, were soon 
notified that the use of the word " Liberty " as applied to the new engine 
was so popular that it seemed inadvisable to attempt to use any other name. 
This word was a happy selection. 

Trouble resulted in a short time, however, from the great popularity of 
the word "Liberty" as applied to articles of commerce. Many manufac- 
turers began to designate their goods by the term " Liberty." This use of the 
term on goods which are of the same general class as engines or on goods 
adapted to be used on engines resulted in confusion and probably in decep- 
tion. Government officials soon saw that it was necessary to protect the 
name. After considering several ways of getting the best protection of the 
right of the government in the use of the word " Liberty," the plan of 
registering it in the United States Patent Office under the United States 
Trade-mark Law was adopted. These proceedings resulted in the grant of 
certificate of registration No. 125,853, which under Section 16 of the Trade- 
mark Act constitutes prima facie evidence of ownership of the mark 
"Liberty" as used on engines and parts thereof. — Aerial Age, 7/27. 

Translating Drawings from Metric to English Measurement. — 
Sometimes it is nptessary to translate metric dimension drawings into 
fractional inch drawings, or znce versa. Incidentally different standards 
for pipes, bolts, threads, etc., are incorporated so that ultimately the two 
designs are not interchangeable. 

If we establish the arbitrary rule that one inch shall equal 24 mm., all 
sixteenths may be expressed in millimeters and only one decimal place is 
involved. Now, 4 inches = 101.6 mm., while we made 4 inches = 9(5 mm.; 
accordingly the metric version of the designer's pipe-dream has shrunk 
4J/2 per cent. This is generally quite harmless, but is eminently useful as 
it eliminates a great deal of figuring. 

Gears of which the center distances have been translated in the above 
f^shfbn will work out with metric (module) cutter with very little trouble. 
Take, ior instance, two gears of 4 pitch with 14 and 19 teeth ; the first has a 
pitch diameter of 3^2 inches and the latter 4^ inches and the center dis- 
tance is 4}i inches. 

According to our way of calculating 4}4 inches = 99 mm. To get the 
module we divide, 2 X 99» by the sum of the teeth, thus : 

2X_99__^ 

33 

The metric gears will thus figure out to be 6 X 14 = 84 mm., and 6 X I9 = 
114 mm., and the center distance 

84 + 114 

— 2-i ^=99 mm. 

2 

According to the American Machinists Handbook the table cotiipanhg 
the pitch and module cutters or gears shows that the translated gear is 
just as strong — for all practical purposes^as the orijginal gear. This 
example is not specially selected; it was chosen at random, but with 
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7-pitch gears, results may not be obtained at the first shot. This scheme 
is also friendly to metric bolt sizes as they increase by 3 mm. To proceed 
in the reverse direction two rules may be selected from. The first, 
25 mm. == I inch, gives all even millimeters in two decimals ; the design 
shrinks less than i per cent, but involves the use of unwieldy decimals. 

The second, 24 mm. = i inch, gives all millimeters which are multiples 
of ij4-inch sixteenths and the design swells about 5 per cent; for instance, 
419 mm. is not a multiple of 1.5, the figure nearest to it is 418.5 = 171^ inches 
and the error introduced if the latter figure is taken is perhaps not sufficient 
to throw the design out of plumb. 

Needless to say, the above method of calculating, which is used by 
Dr. C. P. Schwartz, in the American Machinist, applies best when a design 
has to be adapted without attempt at interchangeability. — Engineering and 
Industrial Management, 7/10. 

Condensers on Turbine Ships Plying in the Tiiopics. — On a turbine- 
propelled vessel built to run between home and tropical countries it is 
essential that an ample condensing plant be installed to deal with the high- 
temperature sea- water of the tropics. Otherwise a considerable falling off 
in efficiency will take place, with a corresponding reduction in the speed 
of the vessel. 

The adverse effect of high-temperature water on the vacuum in a con- 
denser is very marked. Investigations and experience have shown that if 
provision be made for home waters only, a drop in vacuum oi ij^ inches 
to 2 inches may be expected in tropical waters. The reduction in economy 
and power developed with this reduced vacuum is appreciable, and may be 
taken at a minimum figure of 10 per cent, which would correspond to a 
reduction in the speed of a vessel of at least 3 per cent, or half a knot in a 
vessel of 17 knots normal speed. 

The maximum temperature of sea-water in the tropics may be taken at 
85° to 87° Fahr., and it is impossible under this condition, if the plant be 
properly designed, to obtain a vacuum of 275^ inches. This entails a con- 
siderable increase in condensing surface over that required for home 
waters only, and may amount to at least 40 per cent of extra surface, with 
additional pumping capacity of probably half this amount. 

The attainment of high vacuum with turbine machinery under all con- 
ditions of service is most important and the saving in economy effected by 
fitting an ample condensing plant will justify the extra cost involved in its 
manufacture. — Nautical Gazette, 7/19. 

AERONAUTICS 

Helium. — Up to the present time all military and most other balloons 
have been filled with hydrogen. This gas, although giving the greatest 
lift which it is possible to secure, is so highly inflammable as to make the 
destruction of balloons by fire, not only in war time, but during operations 
under ordinary conditions, a serious matter. For example, the writer 
happens to know personally of twenty-six cases in which kite balloons or 
dirigibles have been completely destroyed by fire, caused by atmospheric 
or frictional electricity, during the last two years. Many attempts have 
been made to minimize this fire hazard by fire-proofing balloon fabrics, and 
by use of hot air or ammonia in place of hydrogen, but so far .without 
success. The use of helium instead of hydrogen affords absolute safety 
from fire, whether caused by accidental electric sparks or by incendiary or 
explosive bullets of an enemy in time of war. An adequate supply of 
helium will, therefore, entirely revolutionize balloon practices, and will do 
more than any other one thing to assure to the nation possessing it, that 
control of the air which will in the future be absolutely necessary for any 
adequate plan of national defence. 
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The history of helium is interesting. About 70 years ago, a line was 
discovered in the spectrum of the sun's atmosphere, which could not be 
identified as belong^g to any element known on the earth. This unknown 
gas was, therefore, named heUum. Many years later, a thimble full of a 
gas, occurring in very minute quantities in the earth's atmosphere, was 
isolated by Sir William Ramsay, and proved to be the hitherto unknown 
dement to which the name helium had been given. It was then proved 
to be not only incombustible, but inert in every other chemical way and to'^ 
have about twice the density of hydrogen. Still later it appeared that this 
gas is formed whenever radium or any other radio active material disin- 
tegrates and for a time active chief source from which helium was ob- 
tained in small quantities for scientific research was certain radio active 
minerals. Still later helium was found to be a constituent of certain 
natural gases, particularly those occurring in Southern Kansas, parts of 
Oklahoma and Northern Texas, and processes were developed at the Uni- 
versity of Kansas for purifying it so cheaply that it could be sold to scien- 
tists, in small quantities, at something like $1700.00 per cubic foot At that 
time the total quantity of reasonably pure helium in the world was probably 
less than 100 cubic feet In the face of so discouraging an outlook, some 
one in the British Admiralty had imagination enough to propose seriously 
that helium should be produced in sufficient quantities for the British 
Balloon Service, and experiments were undertaken in Canada for this pur- 
pose. A report on this matter was found in a mess of British documents 
sent to this country soon after we entered the war, by the Gas Warfare 
Conmiittee of the Bureau of Mines and the matter was brought to the 
attention of the Signal Corps and the Bureau of Steam Engineering. 
Since that time about six millions have been either spent or obligated, the 
entire practicability of the production of helium on a large scale at a cost 
of ten to fifteen cents per cubic foot has been demonstrated, and produc- 
tion plants to \-ield 40,000 to 60,000 cubic feet per day are now being con- 
structed or under test 

Three processes, alike in fimdamental principles, but differing in im- 
portant details, are being tried. One of these, the Linde process, has 
deimxistrated its success and is the basis of the production plant now bein^ 
built The second, the Claude process, gives promise of a somewhat low^r 
operating cost than the Linde process, but has not jret been entirdy per- 
fected. At present this plant is teinporarihr shut down until the new 
government pipe-line can provide it with an adequate sup(^ of undilntcd 
Petrolia gas. at which time the final test will be made. The third process, 
invented by Norton and developed by the Bureau of Mines, is the basis of 
the large experimental unit in Plant No. 3. This unit is still being worked 
into shape by Norton, the inventor, and it is hoped that satisfactory results 
wfll be forthcoming within the next two months. It gives promise of an 
operating cost lower than either of the others. 

The active supervision of the production program for helium, with the 
exception of Plant No. 3. has been placed in the hands of the Navy De- 
partment by mutual agreement between the army and navy. AH that it is 
necessary for the army to do at the present time is. therefore, first to keep 
lit touch with the work the navy is doing in behalf of both departments; 
second, to prepare itself for the proper utiHzatioo of the helium that wiD 
be suppHed to it under the agreement with the navy, and. third, to assume 
the responsibility of pro\-idtng an adequate supply of the necessary raw 
material, in the future. 

It is further suggested that there is much to be done before the army 
will be ready to U5e this new gas in the most effective way. A smaC repuri- 
ficatkai plant has already been authorized and plans for it are nearly com- 
pleted. The question of modifying the designs of the various types of 
balloons in use. so as to make them appropriate tof helium^ should be 
undertaken at once. The chief dificultj- is connected with the very large 
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waste of gas involved in the methods of handling balloons at present in 
use. This waste of gas will have to be very largely reduced by careful 
experimentation and by changes both in balloons and in the manual of 
tactics before the use of helium in balloons of the army types will be 
justified from the point of view of the whole problem of national defence. 
Finally, it must be remembered that the supply of helium in the United 
States, although large, is by no means unlimited. At the present time prob- 
ably a million cubic feet per day is being fed through the natural gas 
mains of various cities in the Middle West and being dissipated into the 
atmosphere through thousands of chimneys. Steps should be taken at the 
earliest possible moment to secure for the army and navy the right to 
process all supplies of natural gas containing usable quantities of helium 
before this gas is distributed. The details of such a procedure will re- 
quire careful study and for this purpose an Argon Conservation Committee 
consisting of a representative of the navy, a representative of the army and 
a representative of the Bureau of Mines was appointed last August by the 
Aircraft Board and an adequate allotment to cover its expenses recom- 
mended. For various reasons effective action by this committee has seemed 
impossible until very recently. It is now hoped that the committee can 
proceed with its work in the near future. — Aerial Age, 8/1 1. 

■- A Zeppelin Secret Revealed. — To many people one of the chief minor 
mysteries of the war centered round the means whereby our authorities 
were made aware, well in advance, of a projected airship raid against this 
country. That they were so informed in some manner or other soon be- 
came obvious to all, at least in the London, area, for it was seen that on 
the nights upon which raids occurred the searchlights were not practiced 
at dusk. On one occasion, we can remember, it was confidently asserted 
that the warning was received of a probable raid almost twelve hours be- 
fore it actually took place. The mystery has now been solved, and that 
by one of no less authority than Lord Weir himself. It was quite a simple 
matter after all; the Germans told us they were coming! Their airships 
were guided across the North Sea by means of directional wireless on a 
system involving the sending out of frequent signals from the airships 
themselves. These signals were picked up by the German wireless sta- 
tions, which thereupon transmitted to the vessels signals indicating their 
exact position. Unfortunately for the enemy we also could pick up the 
signals sent out by the airships, and just as readily as the Germans deter- 
mine therefrom . their position. We thus always knew when they were 
coming and where they were coming from, and arranged our defences 
accordingly. Our own directional wireless system, perfected late in the 
war, avoids this serious military objection to its use. The directional coils 
are carried by the aircraft, which, picking up signals from home stations, 
is able to locate its position without telling it to the enemy. It would have 
been employed, it is confidently believed with success, to guide the two 
Handley-Page four-engined machines which were ready on November 8 
to fly from this country through the clouds to Berlin and back. — The 
Engineer, 7/25. 

The Cost of a Big Airship. — In the British House of Commons recently. 
Dr. MacNamara, replying to Lieut. Commander Kenworthy, said : " The 
cost of constructing an airship of R-34 type is approximately £350,000. 
The cost of the housing shed at East Fortune, together with extensions 
and wind-screens, is approximately £166,000. Fourteen officers and 400 
men are required at the station for handling, berthing, cleaning airships, 
etc. The estimated total monthly cost of the airship when in commission 
depends on the distance flown. Taking as basis 8000 nautical miles per 
month at a speed of 40 knots, it amounts to about £2600 at current rates 
for cost of petrol, oil, and gas. This figure includes ihe wages of crew, 
and also one-fourth the total pay of the personnel required for handling. 
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etc., as this latter is adequate for maintaining four airships in commis- 
sion. No further airships of this class are under construction, but six of 
improved types have been ordered and are in varying stages of construc- 
tion. Work upon them) is being continued. — Shipping, 8/9. 

Plan Cabinet Air Officer. — Combination of the army, navy, marine 
corps, and postal air services into one separate department, headed by a 
Secretary of Aeronautics, who would be a Cabinet officer, is proposed in a 
bill introduced to-day by Representative Curry of California. 

The department would have control of the development of commercial 
aviation and the issuance of licenses to civilian airmen. The Secretary of 
Aeronautics would be appointed by the President, confirmed by the Senate, 
and receive a salary of $12,000. 

A feature of the bill is its provision for an aeronautical academy to train 
fliers. The establishment of aircraft factories is also provided for. The 
operations division of the department would prepare plans for national 
defence and mobilization. — N. Y. Times, 7/29. 

Electrically-Heated Clothes for Airmen. — The extreme cold encoun- 
tered at the higher altitudes makes it necessary to provide electrically- 
heated clothes for airmen, at least in the instance of most military machines 
which offer no protection to the passengers. The energy required to heat 
these suits is generally around 80 watts, disposed as follows : Helmet, 20 
watts ; each glove, 16 watts ; each moccasin, 14 watts. The energy is sup- 
plied at 12 volts, either from a storage battery or from a small fan-driven 
generator of streamline shape mounted on the airplane, the fan being 
rotated by the passage of the plane through the air. The heating elements 
are flat loops of resistance wire spaced about seven per inch and about 9/32 
inch wide per row. They are machine-sewed on a cotton cloth base, the 
cotton thread being carried along the top and bottom of each row of loops 
parallel to the horizontal axis of the row. Flexibility results from this 
mounting, and the base can be stretched or crumpled at will without danger 
of breaking the wire. Each heating element is composed of two bare wires 
in contact with one another throughout a considerable part of every loop, 
so that if a break occurs in any one wire, the effect is merely to force the 
small amount of energy concerned through a conducting path of smaller 
cross-section between the break and the near points of contact. — Scientific 
American, 8/2. 

Navy Aviation Division Discontinued. — Admiral William S. Benson, 
Chief of Naval Operations, issued instructions on July 22 discontinuing the 
Aviation Division of the Office of Naval Operations and distributing its 
various activities among the bureaus of the Navy Department. Capt. T. T. 
Craven, Director of Naval Aviation, under the new arrangement will occupy 
the position of a liason officer. In his instructions Admiral Benson calls 
attention to the fact that the plan of the office of Naval Operations embraces 
the following divisions of work: Planning Division, Materiel Divison, 
Intelligence Division, Communication Division, Inspection Division, Oper- 
ating Forces and Files and Records Division. He directs that the Planning 
Division absorb the Aviation Section, the Submarine and Mining Section, 
and Gunnery Exercises and Engineering Performances Section, and that 
the materiel of these sections be handled by the Materiel Division of his 
office. He also directs that the administration of personnel and training 
matters be handled by and directly under the Bureau of Navigation, and that 
the operations of submarines and navy aircraft be administered under the 
Division of the operating forces of his office. 

The discontinuance of the Aviation Division entails the distribution of all 
activities and follows the navy system of separating the administrative from 
production and operating requirements. It would seem to be in line with 
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the purposes of the proponents of an air department, whose strongest argu- 
ment is that aviation production, design and experimentation should be 
centralized and that operation should be handled by bureaus in the army, 
navy, postal service, etc. Admiral Benson's instructions will make the 
Bureau of Construction and Repair responsible for construction of air- 
planes and airships, the Bureau of Steam Engineering for the design and 
production of engines and instruments, and the Bureau of Ordnance re- 
sponsible for supplying the armament. It will also call for the reassign- 
ment of some 18 officers now attached to the Aviation Division. 

The action of Admiral Benson will probably result in much discussion as 
to whether the specialized service of aviation can be made to function and 
progress under the new arrangement as it has most certainly functioned and 
progressed as a separate division in the office of Naval Operations. The 
change will be watched with more than ordinary interest for the reason that 
the air services as recognized arms of the fighting forces of all nations are 
just at present under the widest public attention and, too, for the reason that 
European nations are already abroad introducing their air navigating 
machines in foreign lands, particularly in South America. The matter of 
Admiral Benson's instructions is so recent that there has developed little 
opinion of the desirability of the change among the chiefs of Navy Depart- 
ment Bureaus. — Army and Navy Journal, 8/2. 

Reliability of Service by Air. — Probably no subject has been so widely 
written and talked about in recent months as that of civil aviation, the very 
idea of which had been banished from our minds during the war. Fares 
and freight-rates, speeds, weights carried, comfort and safety have all had 
their share of attention from technical or non-technical writers. These 
questions in reality hang one and all upon reliability. The business man 
will long since have agreed on the utility and advantages of air transport, 
but when its reliability comes up for comparison with that of the railway 
train he shrugs his shoulders. Starts are planned and not carried out 
"owing to weather" or "engine trouble." Accidents happen. Though 
commercial flying will, in my opinion, be well supported by tne public, there 
is still a large section which ca.lls for statements on this question, and not 
without reason. 

There are difficulties — serious problems — to combat. The two chief 
ones are adverse weather and engine failure, in that order because the 
former is much more serious. We can improve engines but not our climate, 
though even this is not a serious problem outside of northern latitudes. 

Multiplicity of engines on one machine is a factor making for reliability, 
where the machine is designed to fly on anything above half of its engine 
power. Advanced as is the modern internal combustion engine it is not 
perfect, and when two or more are fitted a margin can be relied on in case 
of failure in one of the number. It requires more power to take a machine 
off the ground than to maintain it in the air. Every pilot knows this margin 
of power, with which he can dispense once his wheels have left the grass. 

The motorist may ask, '* Why all this trouble with aircraft engines when 
I have run my car 40,000 miles without a single breakdown ? " In an air- 
craft engine it goes without saying that weight is reduced to the last ounce, 
buTtf Is doubtful if the average motor owner realizes to what figures this 
has been achieved. The world-famous Rolls-Royce 40 — 50 h. p. 6-cylinder 
automobile engine weighs 11 lbs. per h. p. This firm's latest 350 h. p. aero- 
plane engine approximates 3J^ lbs. per h. p.! More important than this 
reduction of weight is the question of " revs." Ninety per cent of the run- 
ning on a Rolls-Royce car is done with the engine turning over at about 
400 r. p. m. The aeroplane demands four times that rate of revolution : the 
fact is, it cannot afford to carry an engine weighing more than s}/^ lbs per 
h. p. and that engine must develop practically its last ounce of h. p. the whole 
time. If on every outing a car engine were run for three or four hours at 
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1600 r. p. m. it would soon give trouble: how much more, then if it were 
lightened by 75 per cent iji addition to being continuously run at that speed. 

Multiplicity of engines, however, will ultimately overcome not engine 
failure but failure due to engine breakdown. If the modern aircraft power 
unit possesses a considerable factor of reliability, two tmits on the same 
machine double that factor, and so on almost in proportion. The Handley- 
Page which flew from Ipswich to India was a standard Berlin Bomber — 
our Atlantic entry is another — fitted with four 350 h. p. Rolls-Royce, total- 
ling 1400 h. p. Much as one may rely on modern engines, on one unit of 
1400 h. p. the flight would not have been completed — at any rate without 
weeks of delay en route. Engine trouble dogged it on many important 
stages, but these were always completed on the remaining units. If an 
engine fails it usually fails completely, and the only way to allow for failure 
is to split up the total power into several independent tmits. The harshest 
critic with any knowledge of recent performances in the air could hardly 
say that more than one out of four average engines to-day will give trouble 
on a ^ hour's flight. Multiplicity of engines will therefore save the situ- 
ation as far as engine failure is concerned, by eliminating the inconvenience, 
not to say danger, of involuntary descents en route. 

Weather as a flying problem may be divided up into four sections. Wind 
was once considered an insuperable difficulty. Now nothing short of a 
hurricane need delay the start of a journey. Rain and snow are unpleasant 
but not really dangerous. Progress in aerial navigation will soon enable us 
to fly above clouds, descending only to land at our destination. This has 
been proved by Zeppelins during the war. January 31, 1916, will be 
remembered as one of the worst raids on England, yet in parts of Yorkshire 
then bombed there was a snowstorm raging. 

Thunderstorms affect compasses, but they are never accompanied by fog 
or even clouds connected enough to obscure any considerable area of 
ground. In daylight they can be surmounted, as they rarely stretch above 
9000 feet. They are "local," to use a meterological phrase, and if en- 
countered on a flight they can be avoided if not surmounted. One young 
pilot known to me describes a patrol during a thunderstorm near Dunkirk 
as one of his most fascinating flights. He even thinks we ought to run 
special pleasure trips on those occasions to let people see the glory in those 
great pillars of thick greasy cloud rising from a murky gloom at 1000 feet 
to pinnacles of dazling white in the sunshine at 8000. 

By night thunderstorms do present a difficulty at present apparently in- 
surmountable. But then they are rare, and perhaps that is why they have 
not yet been tackled seriously. 

The paramount problem of all-weather flying to-day is fog — the airman's 
last, worst, and most deadly enemy. With it might be classed Scotch mist, 
which is almost as bad. It is possible in a safe machine of some inherent 
stability, to leave the ground in fog and rise through the bank, which rarely 
stretches above 1000 feet. Once above it, so much was learnt of navigation 
over open sea during the war that there is little difficulty in steering a course 
by compass and reaching the neighborhood of one's destination by dead 
reckoning. But there our pilot is faced with the real problem — ^how to locate 
the actual aerodrome and enter the fog again to perform the delicate oper- 
ation of landing? Research, experiments, tests are being carried out un- 
remittingly to reach a solution, and all this work will bear fruit. Among 
the suggestions is one to utilize captive balloons over every aerodrome, well 
above the fog bank, with perhaps an observer in the car in communication 
by phone with the ground below. He would signal directions to approach- 
ing aircraft, communicating instructions from the aerodrome manager. 
On the balloon cable would be streamers indicating height, according to a 
predetermined scale, and wind direction, though fog is not often accom- 
panied by enough breeze to signify. These would give the oncoming pilot 
an idea of the?ieight of fog above the surface of the aerodrome, for an 
aneroid set at his starting point cannot be relied on for a place two or 
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three hundred miles away. Where the balloon cable enters the fog might 
indicate the approximate position in which a machine of normal glide 
should make the plunge, while the balloon observer would signal the 
direction he should take. A weighted wire let down about 20 feet below 
the level of the machine, and arranged to light a flash lamp in front of 
the pilot's eye when the weight touches the ground, would tell him the 
moment to " flatten out." Given a level aerodrome and a machine of really 
low gliding and landing speed, this idea should prove a success. 

For night fog-flying the same idea could be arranged, balloon and cable 
being strongly illuminated and searchlights brought into use either pointing 
along the landing ground or vertically at its corners to mark its extent. 

The hanging wire connected with a flashlan^) was used by seaplane pilots 
landing on unlit water after night patrols or raids, and proved quite 
successful. 

Absolute reliability and schedule running is not to be expected at first. 
Did any form of transport make such progress in its early days as aviation 
has done since 1914? When Bleriot flew the Channel it was regarded as 
a freak performance, and now the Atlantic flight is being described as such. 
It is a step — a significant stage in aviation, just as was the first steamship 
crossing in the thirties. 

The fact is, that design and construction of aircraft are ahead of engines 
and meteorology. " Performance " was our shibboleth during the war — 
speed, climb, and contortional ability. As a result the qualities that make 
for reliability and success in civil aviation were left behind to some extent. 
It is surely the first duty of civil aerial organizers to prove that in these 
qualities we can gain and keep the same supremacy as we held in the more 
warlike attributes on Noveqjber 11, 1918. — United Service Magazine, 
July, 1919. 

MISCELLANEOUS 

Proposed Scientific Establishments for the Future. — ^With a view 
to developing and extending the scientific results which were obtained 
under stress of war, the British Admiralty has recently put forward pro- 
posals for the permanent establishment of a Department of Research and 
Experiment within the navy. ' ^ 

Plans have been formulated for the erection of a Central Research 
Institution for the investigation of first principles and for carrying on 
researches of a fundamental and pioneer character. Steps have alreadv 
been taken to organize a sea experimental station and to provide buildings 
and equipment for an engineering laboratory, a wireless and signal school, 
and a torpedo and mining school in place of Vernon. 

It is believed that these institutions will prove of great value in develop- 
ing not only means of increasing the efficiency of the navy, but in pro- 
viding aids to navigation for our mercantile marine. 

The initial expenditure for buildings and equipment will be large, but it 
seems evident that an ample financial return will in a short time be ob- 
tained for the nation from profits accruing from a lowering of the rates 
of insurance and from a reduction in the cost of transportation. If we 
could by the use of such aids to navigation as have been referred to above 
prevent two or three wrecks per year, or lower the time of passage be- 
tween Great Britain and Canada on the average by one dav per voyage per 
ship through the fog-covered areas in the neighborhood of Newfoundland, 
sufficient funds would be saved in a year or two to cover the whole cost of 
the expenditure on scientific and experimental establishments and on the 
prosecution of the researches and investigations foreshadowed. — The 
Engineer, 7/2$. 

Navy Sets New Record. — Former German liners, converted merchant- 
mien and warships operated by the Cruiser and Transport Force of the 
Atlantic fleet transported from Europe to the United States during June 
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a total of 315,067 troops, which is 9000 more than were transported to 
Europe by all vessels of the allied nations during any one month of the 
war, it was announced yesterday by Vice Admiral Albert Gleaves. This, it 
was stated, was in addition to troops carried by other agencies. 

To handle these troops 136 ships were employed, all manned by navy 
officers and crews, included among them being the giant transports Levia- 
thafUf Imperator, Kaiserin Auguste Victoria, and other large ships taken 
over from the Central Powers. Leading all others in the handling of 
troops during June was the Leviathan, which has carried on the return 
voyage since the signing of the armistice a total of 76,422 men. 

Some exceptional records in rapid " turn arounds " at Brest have been 
recorded. The record probably is held, however, by the transport Great 
Northern, which made a round trip in a trifle more than twelve days. 
Included in this time was the discharging at Brest of 5000 dozen eggs and 
7000 tons of fruit and the taking on board for the return trip of 3130 
passengers and troops, four lighters of baggage, 350 sacks of mail, 4000 
barrels of oil, and 500 tons of sugar. The time spent at anchorage at Brest 
was five hours and ten minutes. — N. Y. Times, 7/17. 

Military History Prize. — The American Historical Association offers 
a prize of $250 for the best unpublished essay in American military history 
submitted to the Military History Prize Committee before July i, 1920. 

The essay may treat of any event of American military history, — a war, 
a campaign, a battle; the influence of a diplomatic or political situation 
upon military operations; an arm of the service; the fortunes of a par- 
ticular command; a method of warfare historically treated; the career of 
a distinguished soldier. It should not be highly technical in character for 
the object of the contest is to extend the*interest in American military 
history; but it must be a positive contribution to historical knowledge and 
the fruit of original research. 

The essay is not expected to be less than ten thousand or more than one 
hundred thousand words in length. 

It should be submitted in typewritten form, unsigned; and should be 
accompanied by a sealed envelope marked with its title and containing the 
name and address of the author ; and a" short biographical sketch. 

Maps, diagrams or other illustrative materials accompanying a manu- 
script should bear the title of the essay. 

The Committee, in reaching a decision, will consider not only research, 
accuracy and originality, but also clearness of expression and literary form. 
It reserves the right to withhold the award if no essay is submitted attain- 
ing the required degree of excellence. 

For further information address the Chairman of the Military Historv 
Prize Committee, Milledge L. Bonham, Jr., Louisiana State University, 
Baton Rouge, Louisiana. 

CURRENT NAVAL AND PROFESSIONAL PAPERS 

The Future of American Shipping. By Edwin N. Hurley. Universal 
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Peace — or Truce? i. The Peace According to Versailles — 1919. By 
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4, War and Peace, Limited or Unlimited. By Major R. M. Johnston, 
U. S. A. The Nineteenth Century and After, July, 1919. 

The Great Peace. By the Right Hon. Sir Joseph Compton-Rickett, M. P. 
The Contemporary Review, July, 19 19. 

The Liabilities of the Treaty. By Wm. Harbutt Dawson. The Fort- 
nightly Review, July, 1919. 

Japan, Yesterday, To-day and To-morrow? By Prof. Joseph H. Long- 
ford (late H. M. Consul, Nagasaki). The Nineteenth Century and After, 
July, 1919. 
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TREATY RATIFICATION DELAYED 

No Appointment on Reparation Commission. — On July i8, President 
Wilson wrote to Senator Lodge, Chairman of the Senate Committee on 
Foreign Relations, requesting approval of the temporary appointment of an 
American member to the Reparation Commission in Paris, pending ratifi- 
cation of the treaty. On the following day the Senate Committee passed a 
resolution to the effect that until the treaty was ratified no power existed 
to make the appointment. 

Proposed Alterations of League Covenant. — Consideration of the 
Peace Treaty in the Senate and the Senate Committee on Foreign Relations 
was directed almost entirely to the Covenant for a League of Nations. 
Objection centered chiefly upon the Shantung Settlement, Articles X and 
XI, guaranteeing the territorial integrity of signatory states, and the clauses 
relating to withdrawal from the League and control of domestic affairs. 
Two general methods of conditional ratification were considered: (i) 
that of inserting " interpretations " giving a precise and acceptable meaning 
to clauses in dispute, but not requiring the approval of other powers ; (2) 
that, favored by the more radical opponents of the League plan, of 
inserting reservations or amendments that would require acceptance by 
other nations. 

President Taft, in a letter to the Chairman of the Republican National 
Committee made public on July 22, offered the following six "inter- 
pretations " : 

1. That upon two years' notice the United States could cease to be a 
member of the League without having the League pass upon whether she 
had fulfilled all her obligations under the covenant. 

2. That self -governed colonies and dominions could not be represented 
on the League Council at the same time with the mother government> or be 
included in any of those clauses where the parties to the dispute are 
excluded from its settlement. 

3. That the functioning of the Council under Article X shall be advisory 
only, and that each member shall be left free to determine questions of war 
in its own way, the decision of the United States resting with Congress. 

4. That differences between the nations regarding immigration, the tariff, 
and other domestic questions shall not be left to the League for settlement. 

5. That the Monroe Doctrine is to be reserved for administration by the 
United States. 

6. That the United States reserves the right to withdraw unconditionally 
at the end of ten years, or at least to terminate then hef- obligations under 
Article X. 
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The Lodge Reservations. — In a speech before the Senate on Aug. 12, 
Senator Lodge offered five reservations to be added to the League Covenant, 
and to have the practical effect of amendments. Senator Lodge suggested 
that these should be accepted by at least the four other great powers in the 
Council of the League. The proposals follow : 

1. On Article 10, touching upon the guarantee of territorial integrity of 
nations in the League, so as to provide that Congress retain definitely the 
right to say when and where American soldiers are to fight. Under this 
reservation it would be impossible for the League to compel America to 
send forces into any conflict anywhere without the consent of Congress. 

2. On Article 11, relating to the right of the Council to pass upon any 
emergency of " war or threat of war " and to recommend any action it 
deems " wise and effectual to safeguard the peace of the world." Under 
this Lodge reservation proposal any decision of the Council involving the 
use of American forces would be subject to the consent of Congress, as in 
the case of Article 10. 

3. As to the Monroe Doctrine, stating plainly that it is not to be subject 
to interpretation or construction by the League Council. 

4. On purely domestic questions, such as immigration, the tariff and racial 
matters, these all being reserved entirely for American determination. 

5. On the two years' withdrawal clause, the United States Government, 
and not the League Council, to determine if America's obligations under the 
covenant have been fulfilled. — N. Y, Times, 13/7. 

French Treaty Submitted to Senate. — Complying with a request ex- 
pressed in a Senate Resolution, President Wilson, on July 29, submitted to 
the Senate the text of the Proposed Treaty with France, and on August 11 
the informal draft of a League of Nations covenant which was prepared by 
the American Peace Commission. The draft was found to conform closely 
to the actual Covenant, Article X on territorial integrity being practically 
identical. 

Other Nations Ratify Peace Treaty. — The Peace Treaty, including the 
League of Nations Covenant and the Anglo-French defensive agreement 
were passed by the British House of Commons on July 21, and by the House 
of Lords on July 24. In the course of the debate in the House of Lords, 
Earl Curzon stated that it had not beea finally decided that the trial of the 
ex-Kaiser would be held in England. 

The Peace Treaty was ratified by the Belgian Chamber of Deputies on 
August 8, and by the Polish Parliament on July .31. Ratification was also 
recommended by the Peace Treaty Committee of the French Chamber of 
Deputies by a vote of 34 to i. According to a Paris dispatch discussion of 
the Treaty in the French Chamber was scheduled to begin about August 26. 

AUSTRIAN PEACE TERMS 

Paris, July 20.— The full peace conditions of the Allied and Associated 
Powers are now in the hands of the Austrians. 

In addition to the published summary of the terms of June 2, the new 
clauses provide for the reparation arrangements very similar to those in 
the treaty with Germany, including the establishment of an Austrian sub- 
section of the RejKirations Commission, the payment of a reasonable sum 
in cash, the issuing of bonds, and the delivery of livestock and certain his- 
torical and art documents. 
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The financial terms provide that the Austrian pre-war debt shall be appor- 
tioned among the former! parts of Austria, and that the Austrian coinage 
and war bonds circulating in the separated territory shall be taken up by 
the new Governments and redeemed as they see fit. 

Under the military terms the Austrian army is henceforth reduced to 
30,000 men on a purely voluntary basis. — N. Y. Times, 21/6. 

BULGARIAN PEACE SETTLEMENT . 

Paris dispatches of July 25 aniaounced that the Bulgarian Peace Com- 
missioners would arrive in Paris on the following day, that the Bulgarian 
Treaty was nearly completed, and that the reparation demanded of Bulgaria 
would be from $2,000,000,000 to $3,000,000,000. 

The chief difficulty of tl^e Balkan settlement lay in the disposition of 
Thrace, a name applied to the rich tobacco country lying east of Macedonia 
and south of Bulgaria on the ^Egean Sea, inhabited by a mixed population, 
and claimed by both Bulgaria and Greece. 

Paris^ Aug. 8. — The solution arrived at, the Intransigeant says, provides 
for dividing Thrace into Eastern and Western Thrace. Eastern Thrace 
will be divided into three parts, Greece getting two of them and a third 
being designated as a part of the future free State of Constantinople. 

Of "Western Thrace, a quarter is to be given to Greece and the other 
three-quarters are to constitute a free State to be set up under the League 
of Nations. 

A commission of technical experts will be sent to Thrace to put the 
solution into practical form, it is said. 

According to the probable designation of Thrace and its projected par- 
tition, Bulgaria will be completely shut out from the ^gean Sea, on which 
she secured a coast line from the Mesta to the town of Enos, (about 80 
miles,) in 1913, while Greece will secure the rich tobacco lands of the 
Kavala region already given her, however, by the Buchanan treaty. The 
future free State of Constantinople, on the east, will secure the Dedea- 
ghatch railway and Maritza River system leading north to the junction 
with the Belgrade-Constantinople-Orient Railway at Adrianople. — ^iV. Y, 
Times, 17/7. 

JAPAN AND CHINA 

Japan Explains Policy. — Prompted by opposition in the United States 
and elsewhere to the terms of the Shantung settlement. Viscount Uchida, 
Japanese Minister of Foreign Affairs, issued on August 3 a statement to 
the effect that Japan was ready to hand back the Shantung Peninsula to 
China, retaining only the economic privileges formerly held by Germany, 
and to begin negotiations to that end " as soon as possible after the rati- 
fication of the Peace Treaty by Japan." He further stated that Tsingtao 
would be made a general foreign instead of an exclusively Japanese settle- 
ment, and that the Kiao-Chau-Tsinan-Fu Railway would be operated as a 
"joint Japanese-Chinese enterprise without any discrimination in treatment 
against the people of any nation.'* The statement reads : 

It appears that, in spite of the official statement which the Japanese Dele- 
gation at Paris issued on May 5 last, and which I fully stated in an inter- 
view with the representatives of the press on May 17, Japan's policy 
respecting the Shantung question is little understood or appreciated abroad. 

It will be remembered that in the ultimatum which the Japanese Govern- 
ment addressed to the German Government on Aug. 15, 1914, they demanded 
of Germany to deliver, on a date not later than Sept. 15, 1914, to the 
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imperial authorities, without condition of compensation, the entire leased 
territory of Kiao-Chau with a view to eventual restoration of the same to 
China. The terms of that demand have never elicited any protest on the 
part of China or any other Allied or Associated Powers. 

Following the same line of policy, Japan now claims as one of the 
essential conditions of peace that the leased territory of Kiao-Chau should 
be surrendered to her without condition or compensation. At the same 
time abiding faithfully by the pledge which she gave to China in 1915, she 
is quite willing to restore to China the whole territory in question and to 
enter upon negotiations with the Government at Teking as to the arrange- 
ment necessary to give effect to that pledge as soon as possible after the 
treaty of Versailles shall have been ratified by Japan. 

Nor has she any intention to retain or to claim any rights which affect 
the territorial sovereignty of China in the province of Shantung. The 
significance of the clause appearing in Baron Makino.s statement of May 5, 
that the policy of Japan is to hand back the Shantung peninsula in full 
sovereignty to China, retaining only the economic privileges granted to 
Germany, must be clear to all. 

Upon arrangement being arrived at between Japan and China for the 
restitution of Kiao-Chau, the Japanese troops at present guarding that 
territory and the Kiao-Chau-Tsinanfu Railway will be completely with- 
drawn. 

The Kiao-Chau-Tsinanfu Railway is intended to be operated as a joint 
Sino- Japanese enterprise without any discrimination in treatment against 
the people of any nation. 

The Japanese Government have, moreover, under contemplation proposals 
for the reestablishment in Tsingtao of a general foreign settlement, instead 
of the exclusive Japanese settlement which by the agreement of 191 5 with 
China they are entitled to claim. — N. Y. Times, 7/7. 

President Wilson's Comment. — On August 6 President Wilson ex- 
plained his position regarding the Shantung settlement, stating that it was 
clearly understood at Paris that the restoration of Chinese sovereignty 
should be in no way contingent upon China's execution of pledges made to 
Japan in 1915, as might be inferred from Viscount Uchida's statement. 
Furthermore, the acceptance of the Shantung settlement by the United 
States was not to be construed as acquiescence in the policy of Japan as 
expressed in the China-Japanese Notes of 1915 and 1918. The President's 
statement follows : 

The government of the United States has noted with the greatest interest 
the frank statement made by Viscount Uchida with regard to Japan's 
future policy respecting Shantung. The statement ought to serve to remove 
many misunderstandings which had begun to accumulate about this question. 

But there are references in the statement to an agreerrtent entered >into 
between Japan and China in IQ15 which might be misleading if not com- 
mented upon in the light of what occurred in Paris when the clauses of the 
Treaty affecting Shantung were under discussion. I therefore take the 
liberty of supplementing Viscount Uchida's statement with the following : 

In the conference of the 30th of April last, where this matter was brought 
to a conclusion among the heads of the principal Allied and Associated 
Powers, the Japanese delegates, Baron Makino and Viscount Chinda, in 
reply to a question put by myself, declared that : 

The policy of Japan is to hand back the Shantung peninsula in full 
sovereignty to China, retaining only the economic privileges granted to 
Germany, and the right to establish a settlement under the usual conditions 
at Tsingtao. i ' >■■ ii^pJMII 

The owners of the railway will use special police only to insure security 
for traffic. They will be used for no other purpose. 
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" The police forces will be composed of Chinese, and such Japanese 
instructors as the directors of the railway may select will be appointed by 
the Chinese Government." 

No reference was made to this policy being in any way dependent upon the 
execution of the agreement of 191 5 to which Count Uchida appears to have 
referred. Indeed, I felt it my duty to say that nothing that I agreed to 
must be construed as an acquiescence on the part of the government of the 
United States in the policy of the notes exchanged between China aind 
Japan in 1915 and 1918, and reference was made in the discussion to the 
enforcement of the agreements of 1915 and 1918 only in case China failed 
to cooperate fully in carrying out the policy outlined in the statement of 
Baron Makino and Viscount Chinda. 

I have, of course, no doubt that Viscount Uchida had been appraised of 
all of the particulars of the discussion in Paris, and I am not making this 
statement with the idea of correcting his, but only to throw a fuller light 
of clarification upon a situation which ought to be relieved of every shadow 
of obscurity or misapprehension. 

WooDRow Wilson. 
—N. Y. Times, 7/7, • 

What China Wants. — To satisfy China and induce her to sign the 
German treaty, Japan must develop or amend her April 30 undertaking by 
fixing a definite date, not more than a year hence, within which she will 
restore the Chinese political rights. She must surrender military control of 
the railway, police, and agree that Kiao-Chau shall be open for international 
settlement and not held as a permanent,* exclusive Japanese settlement. — 
N, Y. Times, z/7' 

HUNGARY 

Bela Kun Regime Overthrown. — On July 26 the Allied delegates at 
Paris took definite action toward a settlement of the Hungarian situation 
by notifying Hungary that no negotiations would be undertaken with the 
government then in control. Threatened by the advance of Rumanian 
forces and unable to secure supplies from the Allied Powers, Bela Kun 
voluntarily resigned on July 31. With promises of assistance from Paris, a 
new cabinet was set up with Jules Peidll as Premier. 

Rumanian' Troops Occupy Bucharest. — On August 4 the Rumanian 
Army advanced to Bucharest without opposition, and some 30,000 troops 
entered and occupied the city and began seizing stores and munitions. 
Rumania presented an ultimatum to Hungary making demands for food 
supplies and reduction of the army far in excess of the Armistice conditions. 

The advance of Rumanian forces was in defiance of a message sent by 
the Supreme Council at Paris on August 2 requesting that the Rumanian 
forces immediately cease their invasion of Hungarian territory. This note 
was followed by a sharp demand on August 6 that Rumania observe the 
terms of the Armistice. On August 12 the Allied Military Commission at 
the Hungarian capital informed Paris that the Rumanian High Commis- 
sioner refused to regard instructions from the Peace Conference as orders. 

Archduke Joseph Seizes Power. — On August 6 the Peidll Cabinet was 
overthrown by a coup d^iiat and a new ministry set up under the Archduke 
Joseph. 

News that the Archduke Joseph had set up a new Hungarian government 
quickly followed that of PeidU's overthrow. The Social Democrats oi 
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Budapest managed to get their appeal through to Paris this afternoon beg- 
ging the Peace Conference to save the country from both the Rumanians 
and the reactionary Archduke. 

But the Conference is helplessly asking what it can do. The only comment 
on Archduke Joseph by one of the peacemakers was : 

*' I fear he has monarchial tendencies." 

But that is about the only attempt any one has made at a joke on the 
present Balkan mess. 

The American and British delegates in Paris are furious over the situ- 
ation, at least as furious as plenipotentiaries ever allow themselves to get. 
The French, although impressed by the seriousness of the situation, cannot 
refrain from chuckling a little over the miscarriage of the Hungarian polfcy, 
which they disapproved from the start, because it did not agree with their 
desire to seifd a large military force, chiefly American, to Hungary. But 
the Italians are more frankly disturbed than anybody else by this coming 
to the front of Archduke Joseph. Italy's traditional fear and hatred of 
Austria-Hungary is associated only with the aristocracy of the old dual 
monarchy. 

Peace Headquarters do not share Italy's fears in that direction. There is 
much more alarm that the overthrow of Peidll will soon lead to the recur- 
rence of Bolshevism in Hungary, whidi the Allies thought they had got rid 
of with Bela Kun. 

Regardless of the difference of opinions on various phases of the* situation, 
the delegates in Paris are beginning to wonder if they would not have had 
an easier task restoring peace in Europe if they had left Austria-Hungary 
intact, as they might have done instead of cutting up and trying so many 
experiments at one time in setting up small and independent liberty-loving 
states. — N, Y. Times, 8/7. 

FRANCE 
Chamber Supports Clemenceau. — Following the vote in the French 
Chamber of Deputies on July 18, which went against the Qemenceau Gov- 
ernment and forced the resignation of Food Minister Boret, attacks on the 
government were renewed during the following week. On July 22 the 
Chamber gave the government a vote of confidence by a majority of 272 to 
181 and on July 24 by a majority of 304 to 134. On the second occasion 
attacks were directed against Ministers of Finance Klotz and his policy. 
M. Klotz expressed faith in the ability of France to emerge from what he 
described as her diflicult but not desperate financial straits. 

RUSSIA 
KoLCHAK Government Threatened. — Press dispatches during the early 
part of August mingled reports of the collapse of Bolshevism and the 
resignation of Lenine with a record of military events of quite contrary 
significance. On August i it was reported that the morale of the Kolchak 
forces was low, that they had retreated 200 miles from their advanced lines, 
and later that the Omsk Government was preparing to remove to Irkutsk, 
Siberia, a distance of about 600 miles. 

Ambasseuior Morris's Report — ^Washington, August 11. — Comjrfete col- 
lapse of the Kolchak movement in Siberia was forecast in reports reaching 
Washington to-day. Kolchak forces have fallen back almost 200 miles from 
their former advanced lines and Omsk was said to be threatened with 
cracuation. 

Failure of the Allied and Associated Governments to get adequate sup- 
plies to Admiral Koldiak. the advices said, had forced him to fall bade 
steadily before the greatly superior Bolsheviki forces composed of veterans. 
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whose officers include many Germans who fled to Russia when the Armistice 
was signed. 

Officials here are known to regard Kolchak's efforts at an end unless 
most radical measures are adopted by outside governments and it was 
suggested that the President might call the attention of Congress to the 
imminence of Bolshevik control of all Serbia. 

The proposition of extending aid to Admiral Kolchak received the support 
of President Wilson and his associates at the Peace Conference in Paris, 
but the getting of supplies to him was found to be more of a military than 
a diplomatic problem. 

France, England, and Japan were in position politically to offer supplies, 
but the position of the United States was not so clear on that yoint. Some 
officials in Washington held that for the United States to participate in any 
extensive support either in supplying the forces or in adding man-power to 
the army, congressional action would be necessary. — N. Y, Herald, 12/7. 

MEXICO 
Ban on Arms Exports. — President Wilson on July 22 issued a procla- 
mation prohibiting the export of arms and munitions to Mexico, on the 
ground that a state of domestic violence existed in Mexico warranting such 
action as provided by an act of Congress. 

Senate Investigates Mexican Relateons. — During the latter part of July 
Congress entered upon preliminary examination of the Mexican situation 
with a view to the appointment of a special investigating committee. Mr. 
Henry P. Fletcher, American Ambassador to Mexico, in testimony before 
the House Rules Committee on July 22, presented a list of 217 Americans 
killed by Mexicans, 137 since the Carranza regime, with no evidence, in the 
great majority of cases, that arrests or adequate reparation had been made. 

The Senate Foreign Relations Committee on August 8 appointed a 
special committee composed of Senators Fall, Smith of Arizona, and 
Brandagee, to make an investigation. Senator King, who offered the reso- 
lution creating the committee, proposed the following program : 

A thorough investigation to uncover the true situation in Mexico, fol- 
lowed by: 

A peremptory demand by this government for the immediate adoption 
and enforcement by Mexico of measures for the protection of American 
citizens and interests in Mexico, all confiscated or looted property to be 
returned at once. 

Reparation to be immediately assured for all classes of damages sus- 
tained, whether through loss of life or through seizure or destruction of 
property. 

Creation of a commission to determine the exact measure of all damages. 
Senator King suggests a commission of one American, one Mexican and 
one peutral, or if preferable, a commission of five neutrals. 

Negotiation of a treaty providing for Mexican liquidation of the bill as 
determined by sudi a commission. In event of failure on Mexico's part a 
prompt blockade of Mexican ports and administration of the customs until 
the damages are liquidated. 

" It is impossible to estimate the amount of damages that Americans will 
claim," said Senator King. "Fully ten thousand Americans from Utah 
and Arizona have been driven out of Mexico and have damage claims. 
Some run up to $150,000 or even $200,000. These are entirely aside from 
indemnities for lives lost. They likewise do not include the damages sus- 
tained by mining, railroad, oil, sugar, and other big plantation concerns and 
the like. The aggregate of damage claims will be from $200,000,000 to 
$500,000,000 and perhaps still larger." — N. Y. Times, 11/7. 
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REVIEW OF BOOKS 

ON 

SUBJECTS OF PROFESSIONAL INTEREST 

"A Report On Medical and Surgical Developments of the War." 
By William Seaman Bainbridge, Lieut. Commander, Medical Corps, 
U. S. N. R. F. 

A special number of the U. S. Naval Medical Bulletin, January, 1919, 
comprises this report. The author in his foreword states that the observa- 
tions were made on the Western Front and in England during December, 
1917, and the first six months of 1918, with added data obtained in Germany 
during the Autumn of 191 5. The object of the survey was to record the 
surgical lessons of the present war, based on the experience of the Allies, 
for the benefit of the medical officers and hospital corpsmen on active 
service. Recognizing the temptation to go into detail, with such a wealth 
of material gathered, the author has satisfactorily adhered to the presenta- 
tion of the principal points which have a practical bearing on the questions 
involved. As a trained surgeon of experience he was in a position to knovsr 
what to look for and decide what would be of value. 

■ 

The first portion of the report considers the treatment of war wounds 
by the Allies and the great variation of methods. The two extremes of the 
use of strong antiseptics or practically no antiseptics are fairly presented, 
with a chronological study of the evolution of treatment in the present war. 
The question of immediate, delayed and secondary wound suture is 
thoroughly discussed. Considerable space is given to the details of the 
Carrel-Dakin treatment which has its enthusiastic advocates as well as bitter 
critics. The results claimed by Carrel are " diminution in the frequency 
and intensity of general complications; diminution in the number of 
amputations ; diminution in the length and cost of treatment." Those who 
condemn the use of all antiseptics state, " they damage still further the 
injured tissues and contribute nothing to the healing process or the pre- 
vention of infection." The author accepts the judgment of a number of 
surgeons " that while most of the methods have definite fields of usefulness, 
none of them is a panacea." The various other antiseptics, their method 
gf preparation and use, are given in detail, with comments by those who 
advocate them. These include eusol ; eupad ; salt pack ; dichromanine *' T *' ; 
magnesium sulphate ; " bipp " ; fiavine ; crystal violet and brilliant green ; 
hypertonic solutions; sunlight treatment; phenolisation and embalmment 
of septic war wounds ; electricity, oxygen and ozone. 

Owing to the German method of disregarding humane principles by 
systematic efforts to prevent leakage of information relating to military 
medicine and surgery, the author found it difficult to make deductions from 
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all he saw and heard while in that country. No one method of controlling 
wound infection was in use, but irrigation with hydrogen peroxide was 
extensively practiced in the German military hospitals. Vaccinations were 
used for small-pox and enteric fever. Well equipped hospitals were visited 
where considerable attention was given to the mental state of the patient 
on the principle that " the more hope and courage the better the healing and 
shorter the convalescence.'* Also the after care of the wounded soldier 
was emphasized with a view of returning him to the ranks, if possible, or 
making him self-supporting. 

Among the developments of modern war-surgery has been the demon- 
stration of the close relation between anesthesia and the extent of mor- 
tality and morbidity. " Giving the wrong anesthetic or giving the right 
anesthetic wrongly." As a result of experience new methods have been 
devised and old methods improved upon. The author discusses local and 
regional anesthesia ; gas and oxygen, oral anesthesia, spinal anesthesia, and 
rectal anesthesia. 

New methods of treating joint lesions and fracttfres have been found to 
obviate the necessity of amputation in many cases. C. Williams of the Bel- 
gian Military Hospital at Hoogstade has done some riemarkable work that 
the author considers important enough to warrant the report in full of his 
technique. Special hospitals for fracture cases have been found necessary 
in order that the best treatment be assured. Certain surgeons have devel- 
oped new methods which the author discusses, such as Sinclair's method of 
treating fractures ; Willens Screw Extension Apparatus ; and the apparatus 
of Le Qercq and Varigard. 

A difficult class of cases to treat have been the trephined ones. Prof. 
Babinski, the leading neurologist in France, gave as his opinion of treat- 
ment for trephined patients with symptoms — " do a cranioplastic operation 
but do not promise too much." The use of cartilaginous grafts to repair 
the gap left in the skull has given good results. 

War surgery always involves amputations, and in the early days of the 
present war there were many unnecessarily done. Better methods of treat- 
ing wounds, joints and fractures have resulted in a great saving of limbs. 
The opinions of the leading surgeons as to the best type of amputations for 
the use of artificial limbs is discussed. 

Plastic surgery has been one of the great developments of the war, but 
we must not forget the advances made in this field for the past 25 years. 
The ancient Hindoos were credited with performing plastic operations 2000 
years ago. Restorative surgery, such as bone grafting, nerve suture, tendon 
transplanting, etc., has been gratifying, but the most remarkable results 
have been obtained in plastic surgery of the face and jaw, owing to the 
cooperative work between the surgeon and dentist. The author describes 
the work and methods used at the leading reconstruction hospitals he 
visited. 

Trench fever has been one of the great problems of the war. The author 
discusses the symptomatology and measures to prevent its occurrence, 
especially the destruction of the louse which was found to transmit it. 
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The problem of evacuation of wounded from the firing line to convales- 
cent camp, as handled by the British, is set forth at length. This includes 
the surgery of the forward area and transportation from the trenches to 
regimental aid post, advanced dressing station, field ambulance, walking 
wounded post, main dressing station, casualty clearing station, ambulance 
train, stationary hospital, ambulance transport to England, ambulance train 
to base or special hospitals, and finally to convalescent camps. Experience 
has shown the degree of surgical procedure that may be adopted at each 
station. Special notes of hospitals visited and surgical methods in use are 
given in detail. The organization, administration, and results accomplished 
by convalescent camps are also discussed. The author states that France 
and Britain early in the war recognized their responsibility for the re- 
education of the disabled and we should learn from them and Belgium the 
lessons that four years of experience have taught. Functional re-education 
should begin in the hospital before the wound is healed or before habits are 
formed conducive to permanent helplessness and reliance on others. Func- 
tional re-education by" work has proved to be the most helpful, although 
gymnastics and special machines are useful. Vocational re-education gives 
a man an opportunity to learn some other trade or profession which will 
enable him to be self-supporting. In Europe, almost from the beginning of 
the war, this has been recognized and special institutions provided, some of 
which the author describes. 

For the purpose of comparing methods and results in war surgery the 
American Red Cross, through Major Alexander Lambert, organized a 
research society which meets monthly in Paris and publishes its proceedings 
in a journal. The general principles guiding the treatment of wounds of 
war and the best accepted methods for each class are outlined. 

In completing his report the author discusses miscellaneous subjects, such 
as the modern treatment of burns by ambrine ; suggests plans for an evacu- 
ation hospital ; gives a proposed organization of educational service in war 
surgery; and offers special suggestions regarding disposal of U. S. Army 
casualties. 

Finally, as a result of his survey, the author makes several recommen- 
dations which he believes may be helpful. Medical officers should read 
this excellent report in full, as it is worth careful study. 

D. N. C. 
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NOTICE 

The U. S. Naval Institute was established in 1873, having for its object 
the advancement of professional and scientific knowledge in the Navy. It 
is now in its forty-sixth year of existence, trusting as heretofore for its 
support to the bfl&cers and friends of the Navy. The members of the Board 
of Control cordially invite the co-operation and aid of their brother officers 
and others interested in the Navy, in furtherance of the aims of the Insti- 
tute, by the contribution of papers and communications upon subjects of 
interest to the naval profession, as well as by personal support and influence. 

On the subject of membership the Constitution reads as follows: 

. ARTICLE VII 

Sec. I. The Institute shall consist of regular, life, honorary and associate 
members. 

Sec. 2. Officers of the Navy, Marine Corps, and all civil officers attached 
to the ^aval Service, shall be entitled to become regular or life members, 
without ballot, on payment of dues or fees to the Secretary and Treasurer. 
Members who resign from the Navy subsequent to joinmg the Institute 
will be regarded as belonging to the class described in this Section. 

Sec. 3. The Prize Essayist of each year shall be a life member without 
payment of fee. 

Sec. 4. Honorary members shall be selected from distinguished Naval 
and Military Officers, and from eminent men of learning in civil life. The 
Secretary of the Navy shall be, ex officio, an honorary member. Their 
number shall not exceed thirty (30). Nominations for honorary member* 
must be favorably reported by the Board of Control. To be declared 
elected, they must receive the affirmative vote of three-quarters of the 
members represented at regular or stated meetings, either in person or 
by proxy. 

Sec. 5. Associate members shall be elected from Officers of the Army, 
Revenue Cutter Service, foreign officers of the Naval and Military pro- 
fessions, and from persons in civil life who may be interested in the pur- 
poses of the Institute. 

Sec. 6. Those entitled to become associate members may be elected life 
members, provided that the number not officially connected with the Navy 
and Marine Corps shall not at any time exceed one hundred (100). 

Sec. 7. Associate members and life members, other than those entitled to 
regular membership, shall be elected as follows : " Nominations shall t^ 
made in writing to the Secretary and Treasurer, with the name of the mem- 
ber making them, and such nominations shall be submitted to the Board of 
Control. The Board of Control will at each regular meeting ballot on the 
nominations submitted for election, and nominees receiving a majority of 
the votes of the board membership shall be considered elected to member- 
ship in the United States Naval Institute." 

Sec. 8. The annual dues for regular and associate members shall be two 
dollars and fifty cents, all of which shall be for a year's subscription to the 
United States Naval Institute Proceedings, payable upon joining the 
Institute, and upon the first day of each succeeding January. The fee for 
life membership shall be forty dollars, but if any regular or associate mem- 
ber has paid his dues for the year in which he wishes to be transferred to 
life membership, or has paid his dues for any future year or years, the 
amount so paid shall be deducted from the fee for life membership. 

ARTICLE X 

Sec. 2. One copy of the Proceedings, when published, shall be furnished 
to each regular and associate member (in return for dues paid), to each 
life member (in return for life membership fee paid), to honorary mem- 
bers, to each corresponding society of the Institute, and to such libraries 
and periodicals as may be determmed upon by the Board of Control. 

The Proceedings are published monthly ; subscription for non-members, 

$3.00; enlisted men, U. S. Navy, $2.50. Single copies, by purchase, 30 cents ; 

issues preceding January, 1919, 50 cents. 

All letters should be addressed U. S. Naval Institute, Annapolis, Md.» 
and all checks, drafts, and money orders should be made pa3rable to the same. 



SPECIAL NOTICE 

NAVAL INSTITUTE PRIZE ESSAY. 1920 

A prize of two hundred dollars, with a gold medal, and a life-membership 
(unless the author is already a life member) in the Institute, is offered by 
the Naval Institute for the best original essay on any subject pertaining 
to the naval profession published in the Proceedings during the current 
year. The prize will be in addition to the author's compensation paid 
upon publication of the essay. 

On the opposite page- are given suggested topics. Essays are not limited 
to these topics and no additional weight will be given an essay in awarding 
the prize because it is written on one of these suggested topics over one 
written on any subject pertaining to the naval profession. 

The following rules will govern this competition: 

1. All original essays published in the Proceedings during 1919, which 
are deemed by the Board of Control to be of sufficient merit, will be 
passed upon by the Board during the month of January, 1920, and the 
award for the prize will be made by the Board of Control, voting by 
ballot. 

2. No essay received after November i will be available for publication 
in 1919. Essays received subsequent to November i, if accepted, will be 
published as soon as practicable thereafter. 

3. If, in the opinion of the Board of Control, the best essay published 
during 1919 is not of sufficient merit to be awarded the prize, it may receive 
" Honorable Mention,'' or such other distinction as the Board may decide. 

4. In case one or more essays receive " Honorable Mention," the writers 
thereof will receive a minimum prize of seventy-five dollars and a life- 
membership (unless the author is already a life member) in the Institute, 
the actual amounts of the awards to be decided by the Board of Control 
in each case. 

5. It is requested that all essays be submitted typewritten and in duplicate ; 
essays submitted written in longhand and in single copy will, however, 
receive equal consideration. 

6. In the event of the prize being awarded to the winner of a previous 
year, a gold clasp, suitably engraved, will be given in lieu of the gold medal. 

By direction of the Board of Control. 

S. A. TAFFINDER, 
Commander, U, S. N., Secretary and Treasurer, 






TOPICS FOR ESSAYS 
Suggested by Request of the Board of Control 

" Duties and Responsibilities of Subordinates with Special Refer- 
ence to the Relations between Commanders-in-Chief ^nd 
Chief of Naval Operations ; Commanders-in-Chief and Force 
Commanders; Force Commanders and Division Com- 
manders." 

" Initiative of the Subordinate — Its True Meaning." 

" Military Efficiency Dependent upon National Discipline." 

" Governmental Organization for War." 

" Naval Gunnery, Now and of the Future." 

" Naval Policies." 
The Place of the Naval Officer in International Affairs." 
Moral Preparedness." 

" Tact in Relation to Discipline." 

" The Principles of Naval Administration in Support of War- 
Time Operations." 

" Responsibilities and Duties of Naval and Military Officers of 
the United States in Educating and Informing the Public 
on Professional Matters." 

" A Commission in The Navy : Its Meaning and the Obligations 
Which It Involves." 

•' The Relations of an Officer to his Subordinate, Both Commis- 
sioned and Enlisted." 

" The True Meaning of the Expression ' An Officer and a 
Gentleman.' " 

" Seen in the Light of Recent Events, What Should Be the United 
States Navy of the Future as Regards T3rpes and Numbers 
of Ships." 

" Probable Future Development of Surface-craft, Air-craft and 
Submarines and the Relation of these T)rpes to Each Other 
and to Naval Warfare in General." 

" The Grand Strategy of the Great War, with Especial Reference 
to Coordination, and Lack of Coordination, Between Naval 
and Military Forces." 

" The Problem of Overseas Operations in the Light of Recent 
Developments." 

" The Influence of Sea Power upon History as Illustrated by the 
Great War." 



LIST OF PRIZE ESSAYS 



"WHAT THE NAVY HAS BEEN THINKING ABOUT" 



1879 

Nayal Education. Prize Essay, 1879. By Lieut. Commander A. D. Browii, 

U. S. N. 
Naval Education. First Honorable Mention. By Lieut. Commander C. F. 

Goodrich, U. S. N. 
Naval Education. Second Honorable Mention. By Commander A. T. 

Mahan, U. S. N. 

1880 

" The Naval Policy of the United States." Prize Essay, 1880. By Lieu- 
tenant Charles Belknap, U. S. N. 

1881 

The Type of (I) Armored Vessel, (II) Cruiser Best Suited to the Present 
Needs of the United States. Prize Essay, 1881. By Lieutenant E. W. 
Very, U. S. N. 

Second Prize Essay, 1881. By Lieutenant Seaton Schroeder, U. S. N. 

1882 

Our Merchant Marine: The Causes of Its Decline and the Means to Bt 
Taken for Its Revival "Nil clarius aquis." Prize Essay, 1882. By 
Lieutenant J. D. Kelley, U. S. N. 

" Mais il faut cultiver notre jardin." Honorable Mention. By Master 
C. G. Calkins, U. S. N. 

'* Spero meliora." Honorable Mention. By Lieut. Commander F. E. Chad- 
wick, U. S. N. 

" Causa latet : vis est notissima." Honorable Mention. By Lieutenant 
R. Wainwright, U. S. N. 

1883 

How May the Sphere of Usefulness of Naval Officers Be Extended in Time 

of Peace with Advantage to the Country and the Naval Servict? 

" Pour encourager les Autres." Prize Essay, 1883. By Lieutenant 

Carlos G. Calkins, U. S. N. 
"Semper paratus." First Honorable Mention. By. Commander N. H. 

Farquhar, U. S. N. 
"CuuBET IN ARTE SUA CREDENDUM EST." Secoud Houorable Mention. 

By Captain A. P. Cooke, U. S. N. 

1884 

The Reconstruction and Increase of the Navy. Prize Essay, 1884. By 
Ensign W. I. Chambers, U. S. N. 

1885 

Inducements for Retaining Trained Seamen in the Navy, and Beat System 
•f Rewards for Long and Faithful Service. Prize Essay, 1885. By 
Commander N. H. Farquhar, U. S. N. 

1886 

What Changes in Organization and Drill Are Necessary to Sail and Fight 
Effectively Our Warships of Latest Type? "Scire quod nescias." 
Prize Essay, 1886. By Lieutenant Carlos G. Calkins, U. S. N. 

The Result of All Naval Administration and Efforts Finds Its Expres- 
sion IN Good Organization and Thorough Drill on Board of Suit- 
able Ships. Honorable Mention. By Ensign W. L. Rodg^ers, U. S- N. 
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1887 

Xlie Naval Brigade: Its Organization, Equipment and Tactics. " In hoc 
signo vinces/' Prize Essay, 1887. By Lieutenant C. T. Hutchins. 

1888 

Torpedoes. Prize Essay, 1888. By Lieut. Commander W. W. Reisinger, 
U. S. N. 

1891 

'The Enlistment, Training and Organization of Crews for Our Ships of War. 

Prize Essay, 1891. By Ensign A. P. Niblack, U. S. N. 
Disposition and Employment of the Fleet: Ship and Squadron Drill. 

Honorable Mention, 1891. By Lieutenant R. C. Smith, U. S. N. 

1892 

Torpedo-boats: Their Organization and Conduct. Prize Essay, 1892. By 
Wm. Laird Qowes. 

1894 

The U. S. S. Vesuvius, with Special Reference to Her Pneumatic Battery. 

Prize Essay, 1894, By Lieut. Commander Seaton Schroeder, U. S. N. 
Naval Reform. Honorable Mention, 1894. By Passed Assistant Engineer 

F. M. Bennett, U. S. N. 

1895 

Tactical Problems in Naval Warfare. Prize Essay, 1895. By Lieut. Com- 
mander Richard Wainwright, U. S. N. 

A Summary of the Situation and Outlook in Europe. An Introduc- 
tion to the Study of Coming War. Honorable Mention, 1895. By 
Richmond Pearson Hobson, Assistant Naval Constructor, U. S. N. 

Suggestions for Increasing the Effictency of Our New Ships. Hon- 
» orable Mention, 1895. By Naval Constructor Wm. J. Baxter, U. S. N. 

The Battle of the Yalu. Honorable Mention, 1895. By Ensign Frank 
Marble, U. S. N. 

1896 

The Tactics of Ships in the Line of Battle. Prize Essay, 1896. By Lieu- 
tenant A. P. Niblack, U. S. N. 

The Organization, Training and Discipline of the Navy Personnel 
as Viewed from the Ship. Honorable Mention, 1896. By Lieutenant 
Wm. F. Fullam, U. S. N. 

Naval Apprentices, Inducements, Enusting and Training. The Sea- 
man Branch of the Navy. Honorable Mention, 1896. By Ensign 
Ryland D. Tisdale, U. S. N. 

The Composition of the Fleet. Honorable Mention 1896. By Lieuten- 
ant John M. Ellicott, U. S. N. 

1897 

Torpedo-boat Policy. Prize Essay, 1897. By Lieutenant R. C. Smith, 
U. S. N. 

A Proposed Uniform Course of Instruction for the Naval Militia. 
Honorable Mention, 1897. By H. G. Dohrman, Associate Member, 
U. S. N. I. 

ToRFSOoes IN Exercise and Battle. Honorable Mention, 1897. By Lieu- 
tenant J. M. Ellicott, U. S. N. 
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* 

1898 

E«prit de Corps: A Tract for the Times. Prize Essay, 1S98. B> Captain 
Caspar Frederick Goodrich, U. S. N. 

Out Naval Power. Honorable Mention, 1898. By Lieut Couimander 
Richard Wainwright, U. S. N. t ,.. ^r 

Target Practice and the Training of Gun Captains. Honorabie Men- 
tion, 1898. By Ensign R. H. Jackson, U. S. N. 

1900 

Torpedo Craft: Types and Employment. Prize Essay, 1900. By Lieu- 
tenant R. H. Jackson, U. S. N. . « 

The Atjtomobilb Torpedo and Its Uses. Honorable Mentioti» 190a By 
Lieutenant L. H. Chandler, U. S. N. 

1901 

Naval Administration and Organization. Prize Essay, 1901. By Lieuten- 
ant John Hood, U. S. N. 

1903 

Gunneiy in Our Navy. The Causes of Its Inferiority and Their Remedies. 
Prize Essay, 1903. By Professor Philip R. Alger, U. S. N. 

A Naval Training Policy and System. Honorable Mention, 1903. By 
Lieutenant James H. Reid, U. S. N. 

Systematic Training of the Enlisted Personnel of the Navy. Honor- 
able Mention, 1903. By Lieutenant C. L. Hussey, U. S. N. 

Our Torpedo-boat Flotilla. The Training Needed to Insure Its Effi- 
ciency. Honorable Mention, 1903. By Lieutenant E. L. Beadi, U. S. N. 

1904 

The Fleet and Its Personnel. Prize Essay, 1904. By Lieutenant S. P. Ful- 

linwider, U. S. N. 
A Plea for a Higher Physical, Moral and Intellectual Standard 

OF THE Personnel for the Navy. Honorable Mention, 1904. By 

Medical Inspector Howard E. Ames, U. S. N. 

190S 

American Naval Policy. Prize, Essay 1905. By Commander Bradley A. 

Fiske, U. S. N. 
The Department of the Navy. Honorable Mention, 1905. By Rear 

Admiral Stephen B. Luce, U. S. N. 

1906 
Promotion by Selection. Prize Essay, 1906. By Commander Hawley O. 

Rittenhouse, U. S. N. 
The Elements of Fleet Tactics. First Honorable Mention, 1906. By 

Lieut Commander A. P. Niblack, U. S. N. 
Gleanings from the Sea of Japan. Second Honorable Mention, 1906. 

By Captain Seaton Schroeder, U. S. N. 
The ruRCHASE System of the Navy. Third Honorable Mention, igo6 

By Pay Inspector J. A. Mudd. U. S. N. 
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1907 

Storeke«ping at the Nayy Yardi. Prize Essay, 1907. By Pay Inspector 
John A. Mudd, U. S. N. 

Battlb Rkheabsals. a Few Thoughts on Our Next Step in Fleet-Gunnery. 
First Honorable Mention, 1907. By Lieut. Commander Yates Stirling, 
U. S. N. 

Thk Naval Profession. Second Honorable Mention, 1907. By Comman- 
der Bradley A. Fiske, U. S. N. 

1908 

A Few Hints to the Study of Naral Tactics. Prize Essay, 1908. By 
Lieutenant W. S. Pye, U. S. N. 

Thb Money tor the Navy. First Honorable Mention, 1908. By Pajr 
Inspector John A. Mudd, U. S. N. 

The Nation's Defence— the Offensive Fleet. How Shall We Prepare 
It for Battle? Second Honorable Mention, 1908. By Lieut Com- 
mander Yates Stirling, U. S. N. 
» 

1909 

Some Ideas about Organization on Board Ship. Prize Essay, 1909. By 
Lieutenant Ernest J. King, U. S. N. 

The Navy and Coast Defence. Honorable Mention, 1909. By Commo- 
dore W. H. Beehlcr, U. S. N. 

The Reorganization of the Naval Establishment. Honorable Mention, 

1909. By Pay Inspector J. A. Mudd, U. S. N. 

A Plea for Physical Training in the Navy. Honorable Mention, 1909. 
By Commander A. P. Niblack, U. S. N. 

1910 

The Merchant Marine and the Navy. Prize Essay, 1910. By Naval Con- 
structor T. G. Roberts, U. S. N. 
The Naval Strategy of the Russo-Japanese War. Honorable Mention, 

1910. By Lieutenant Lyman A. Cotton, U. S. N. 

191 1 

Navy Yard Economy. Prize Essay, 191 1. By Paymaster Charles Conard, 

U. S. N. 
Naval Power. Honorable Mention, 191 1. By Captain Bradley A. Fiske, 

U. S. N. 
Wanted — First Aid. Honorable Mention, 191 1. By Commander C. C. 

Marsh, U. S. N. 

191J 

Naval Might Prize Essay, 1912. By Lieutenant Ridgely Hunt, U. S. N. 

(retired). 
iNSPEcnoN Duty at the Navy Yards. Honorable Mention, 1913. By 

Lieut. Commander T. D. Parker, U. S. N. 

1913 

The Greatest Need of the Atlantic Fleet Prize Essay, 1913. By Lieut 
Conunander Harry E. Yamell, U. S. N. 

Navy Department Organization. A Study of Principles. First Honor- 
able Mention, 1913. By Commander Yates Stirling, Jr., U. S. N. 

Trained Initiative and Unity of Action. Second Honorable Mention, 
191.1* By Lieut. Commander Dudley W. Knox, U. S. N. 
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1914 

Tht Great Lesson from Nelson for To-day. Prize Essay, 1914. By 

Lieut Commander Dudley W. Knox, U. S. N. 
Nayal Poucy as It Relates to the Shore Establishment amd the 

Haimtekance of the Fleet. Honorable Menticm, 1914. By Captain 

John Hood, U. S. N. ^ 
Old Peincifubs and Modern Appucations. Honorable Mention, 1914. 

By Lieut. Commander Dudley W. Knox, U. S. N. 
Military Preparedness. Honorable Mention, 1914. By Naval Constructor 

Richard D. Gatewood, U. S. N. 

1915 

The R41o of Doctrine in Naval Warfare. Prize Essay, 1915. By Lieut. 

Commander Dudley W. Knox, U. S. N. 
An An Fleet: Our Pressing Naval Want. First Honorable Mention, 

1915. By Lieut Commander Thomas Drayton Parker, U. S. N. 
Tactics. Second Honorable Mention, 1915. By Ensign H. H. Frost, 

U. S. N. 
Defence Against Surprise Torpedo Attack. Third Honorable Mention, 

1915. By Ensign R. T. Merrill, 2d, U. S. N. 

1916 

The Moral Factor in War. Prize Essay, 1916. By Lieutenant (J. G.) H. H. 

Frost, U. S. N. 
Naval Personnel. First Honorable Mention, 1916. By Lieut Commander 

J. K. Taussig, U. S. N. 
Education at the U. S. Naval Academy. Second Honorable Mention, 

1916. By Lieutenant Ridgely Hunt, U. S. N. 

Some Underlying PRiNapLEs of Morale. Third Honorable Mention, 1916. 

By Commander Dudley W. Knox, U. S. N. 
Large vs. A Greater Number of Smaller Battleships. Lippincott Prize 

Essay. By Lieut. Commander Thomas Lee Johnson, U. S. N. 

1917 

Commerce Destroying in War. Prize Essay, 1917. By Commander Lyman 
A. .Gotten, U. S. Navy. 

The PupleTs R6lb in War. First Honorable Mention, 1917. By Lieu- 
tenant H. H. Frost, U. S. Navy. 

The Nation's Greatest Need, second Honorable Mention, 1917. By 
Colonel Dion Williams, U. S. Marine Corps. 

1918 

Letters on Naval Tactics. Prize Essay, 1918. By Lieutenant H. H. Frost, 

U. S. N. 
The Preparedness of the Future. First Honorable mention, 1918. By 

Commander H. O. Rittenhouse, U. S. N. Retired. 
Naval Strategy. Second Honorable Mention, 1918. By Rear Admiral 

Bradley A. Fiske, U. S. N. 

1919 

Military Character. First Honorable Mention, 1918. By Captain 

Reginald R. Belknap, U. S. N. 
Some Reflections on the Three Factors of Battleship Design. Second 

Honorable Mention, 1918. By Lieut Commander Beirne S. Bullard, 

C. C, U. S. N. 
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REDINGTON, PA. CAPE MAY, N. J. 



Manufacturers of Ordnance Material for 
U. S. Navy U. S. Army 

and for the Governments of 

Great Britain France Russia Italy 

Greece Chile Argentina Guatemala 

Cuba Spain Etc Etc 
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There is a 

TEXACO 

PETROLEUM PRODUCT 

for Every Purpose 
ABOARD SHIP 

Texaco Bunker Oil 
Texaco Diesel Engine Fuel 
Texaco Marine Lubricants 

THE Texas Company has enjoyed 
the distinction of supplying their 
products to the U. S. Navy and to 
foreign navies, as well as the Merchant 
Marine of the World for a number 
of years. 

WE are glad at all times to answer 
any questions regard ng the use 
of liquid fuel or the selection and 
application of TEXACO Lubricants 
for power units, auxiliaries and for 
machine shop equipment. 

Call on us when you require 
information on any phase 
of the use of oil. 

There is a Texaco Lubricant for Every Purpoee 

THE TEXAS COMPANY 

New York 
Chicago 
Houston 

Stations at all Principal Ports 
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NOW is the Time for CAULKING, not talking 



L 



STRATFORD SPECIAL 

No. 1 OAKUM 



Saves Money for Builders and Owners 
George Stratford Oakum Co., Jersey City, N. J. 



MORRIS MACHINE ^VORKS 

BALD'WINSVILLE, N. Y. 

Since 1864 Builders of Centrifugal 
Pumps, Hydraulic Dredges, and 

Steam Engines 



CHAS. CORY & SON, Inc. 



Brancb 

New York, N.Y. established i845 "^^^ Francisco, Cal. 

290 Hudson St. 585 Mission Street 



Manufacturers and Designers for the U. S. Navy 

For more than fifty years 

Fire Control Interior Communicating Instruments and Elec- 
trical Equipments Built to Meet Naval Specifications. 

Originators of Electrical Interior Communication Systems 
for Naval and Merchant Ships. 

Electrical and Mechanical Signal Apparatus. 

Ships' Complete Electrical Installations Solicited. 
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